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THE 


TRAFFIC PLAN 


THAT HANGS 
FROM THE CEILING 


in the new 


GUTH 
KOLORKODED 


industrial fixtures 


* Copyright and U.S. and Can. Pats. Applied for 


SfelaleloigeM slelaa-iielia) 
reflector units, without 


KOLORKODE, for general RLM 


lighting are RLM listed. 


Green for GO 
Yellow for CAUTION 
Red for STOP 
Available in three reflector finishes 


Permalux White, 
molga-iiollamelay.\@4-4.@e-Sitlallaltlaae 


ALSO, A COMPLETE 

LINE OF QUALITY 
BRASCOLITE INDUSTRIAL 
INCANDESCENTS 


30°, 60° and 90° High Bays 
with or without uplight 


A completely new idea for industrial lighting— 
a dual-role fixture. First, it delivers the 
higher footcandle ratings recommended by the 
Blackwell report...and maintains 


glare-free lighting at the working level. 


Second, the built-in traffic lights — 
red, yellow or green—create lines of color that 


direct and protect your workers. 


These new streamlined Wyteliners are also 
available without KOLORKODE for 


general illumination areas. 


Both types banish ceiling shadows and 
provide comfortable shielding: 10% uplight 
with 13° cut-off or 25% uplight with 27 
cut-off. For 430, 800 or 1500 M.A. operation. 
Designed for easy maintenance, too! 


WRITE FOR FREE KOLORKODED BROCHURE 


q \ THE EDWIN F. GUTH CO. 


ST.LOUIS 3, MO. 


RiGeaTiemsG TRUSTED NAME IN LIGHTING SINCE 1902 


Low Bays Mercury Vapor units 


with or without uplight 








“VL" AC CRANE CONTROL 


for light 
industrial* crane service 


e Designed specifically for light industrial AC cranes, 
EC&M’s full magnetic ‘‘VL” control assures smoother, 
more efficient operation than manual control. On cab- 
operated cranes, operators have greater freedom of 
movement with small masters mounted up-front and 
controllers at rear of cab. ‘‘VL” control is also avail- 
able for cranes operated from floor by pendant push- 
button master. 

EC&M “VL” Controllers are compact and have 
vertical-action type contactors.The well-known EC&M 


*NEMA Service Classification II applications 








Frequency Relay provides accurate control of acceler- 
ating operations on Dynamic Lowering hoists. Timed 
acceleration is provided for Reversing hoist, Bridge or 
Trolley controllers. ‘‘ VL” controllers have ‘individual 
protection,’’ eliminating the need for separate pro- 
tective panel. They are front-connected and wired for 
easy inspection and maintenance. 

A companion line to EC&M’s ‘‘PT”’ Control for DC 
cranes, this new ‘‘VL” control is far superior to manual 
control previously specified purely on the basis of price. 


Write for Bulletin 64371 for complete details 


THE ELECTRIC CONTROLLER & MFG. CO. 


A. DIVISION F 


THE SQUARE 


| MPANY 


CLEVELAND 28 + OHIO 
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APPLETON V-31 SERIES 
CONVERTIBLE VAPORTIGHT 


FIXTURES 


to relamp or convert! 


One trip up the ladder, a few quick twists of 
the wrist, and relamping or wattage conversion 
is done! V-51 reflectors with integral neoprene 
ring adapt perfectly to the grooved 
unilet... permit instantaneous 
substitution of reflectors. 



































U. S. Pat. 2,749,433 
2,749,435 2,715,214 


Canada Pat. 531,655 
511,696 


For economical service and maintenance, 
it’s hard to find anything more practical 
than Appleton’s V-51 Series exclusive 
unit assembly (adapter, receptacle, globe, 
and guard). Shock absorbing socket cuts 
lamp replacement costs. Try the 
Appleton V-51 Series standard or shallow 
dome, deep bowl, or angle type reflectors 
and 100 W and 150/200 W vaportight 
unit assemblies in your plant today. 
Available in a variety of hub sizes in 
pendent, ceiling, or bracket type 
fixtures for every kind of installation. 


Maintenance man takes 
Spare assembly to lamp requiring replacement An upward thrust 
or wattage change...removes lamp assembly and slight quarter twist engages 
... Screws fresh unit in place and the job is neoprene ring with the groove in the unilet 
done! Higher wattages of 150/200 are inter- and snaps the reflector in position. Entire 
changeable with 100 watt unit and can be operation of removing lamp, inserting new 
used in same unilet body. (Die-cast aluminum __unilet, and positioning of reflector requires 
guard turns counter clockwise to act as atool no special tools...no set screws...no small 
for easy removal in relamping). parts to juggle. Absolute simplicity! 





APPLETON ELECTRIC COMPANY 


1704 Wellington Avenue « Chicago 13, Illinois 


Also Manufacturers of: 


>: Explosion- 
Ox. 
mo Ja} ip F-» Outet “es 
Fixtures Malleable Iron 


“ST” Series Connectors Unilets & Covers 





Automatic 
Reelites 
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) Ht DO A O7-U 
CONSTRUCTION 

Published for electrical contractors, electrical departments 
AND MAINTENANCE in industry, engineers, consultants, inspectors and motor 
shops. Covering engineering, installation, repair, mainte- 


nance and management in the field of electrical construc- 
tion and maintenance. 


with which is consolidated Electrical Contracting. The 


Electragist and Electrical Record Established 1901 
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Washington Report 
Sidelights 


Power Packed Programs, An Editorial 


Wiring Chicago's Executive House 


A high capacity, aluminum bus way riser is one of the features of the 
electrical system installed in a new 40-story apartme.t-hotel by the 
Goldberg and O’Brien Electric Company of Chicago. 


A Preview of Motor Shops in Montreal 


The 1959 Convention of the National Industrial Service Association is 
scheduled for May 17-20 in Montreal. Here is a quick look at some of 
the operations and equipment typifying the shops in the area. 


Electric Ceiling Installation 
A roundup of practical job techniques used by United Lighting and 
Ceiling Co. of Oakland, Calif. 


An Industrial Designer Looks at Light and Architecture 
By PETER MULLER-MUNK—A challenge to the designers, spe7i- 
fiers and sellers of lighting systems to consider light as a structural 
and psychological medium, to meet the changing trends and needs 
of architecture and its environment. 


Case Study in Electric Home Heating Modernization 
A New Jersey contractor finds electric heat desirable and reasonable 
under adverse heat loss requirements and relatively high energy rates. 


Gate Station Control 
By S. 0. SCHWARTZ—Wiring and control details of a natural gas 
hazardous area installation. 


Common Code Problems 


By B. A. McDONALD—Circuit breakers as branch circuit protection 
and as disconnect or controller in motor circuits. 


Skylight Conversion 
Modernization of Senate Chambers in Connecticut State Capitol 
cluded installation of lensed downlights in overhead bay. 

















These 4 steps show why SPANG 
brings you the best galvanized steel conduit! 





THOROUGH CLEANING of the conduit before galvanizing removes STEAM-WIPING of the conduit's exterior, as it comes from the 
all dirt, grease and scale, leaves a clean surface for the prime kettle through an air ring, produces a smooth even finish that will 
western zinc gaivanized finish. stand up under severe bending. 








5 oe / 3 


a : ' AR “tm * 
SUPERHEATED STEAM blown through the conduit interior removes QUICK QUENCHING of the conduit in a sodium dichromate solu- 
excess zinc inside, assures a smooth, uniform surface for easy tion bonds the galvanized finish to the steel, adds extra service 
wire pulling. life, helps prevent white rust formation. 


This is just part of the quality-control processing that each 
length of Spang HD Galvanized Conduit receives. Careful 
control from skelp through the inspection tables assures you 
of a top-quality conduit for top-quality installations. Try it 
on your next job! Your local Spang Distributor is at your service! 


= THE NATIONAL SUPPLY COMPANY 
Subsidiary of Armco Steel Corporation Avid 


TWO GATEWAY CENTER, PITTSBURGH, PA. 
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high tensile strength 
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FRICTION .... RUBBER .... PLASTIC 


ACCURATE MANUFACTURING COMPANY 
Gartield, New Jersey 


| Accuware Tues 
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February construction spending totaled $3.5 billion, 12% 
above the $3.1 billion for February 1958, Commerce & Labor 
Depts. reported, a new high for the month. The rise was attrib- 
uted primarily to housing, up 30% for the first two months of 
this year over similar period a year earlier, to $2.2 billion. 
Spending for private industrial plants for January and February 
dropped to $167 million, 35% below same two months last year. 

Housing starts in February totaled 89,000, for a seasonally- 
adjusted annual rate of 1,320,000, BLS reported. Public hous- 
ing starts totaled only 1100 units. The February total compares 
with 86,000 starts in January, and 66,100 in February, 1958. 
Private housing starts for the two months totaled 171,200, or 
38% more than the 123,900 for the like period of 1958. 

There’s a strong demand for homes, especially in the lower 
price range, according to latest consumer survey made by 
Federal Reserve Board—about equal to demand in 1955, which 
was a big homebuilding year. And builders generally see a 
good year ahead. 

In spite of this optimistic homebuilding outlook, both House 
and Senate have passed housing bills providing government aid 
for housing on the theory that the building industry needs an 
artificial stimulus. 


Consumer spending plans reflect increased interest in hous- 
ing, and optimism on earning prospects and business conditions, 
but do not add up to a boom year for sales of new cars and 
other “big ticket’’ items, according to survey recently com- 
pleted by Federal Reserve Board and survey research center 
of University of Michigan. Some 9.3% of consumers inter- 
viewed said they planned to buy homes in 1959, against only 
7.5% in 1958. Also, 24.6% reported plans to spend money 
on home improvements, compared with 22.1% last year. 


The Government's outlay on farm surplus crops (wheat, cot- 
ton, corn, tobacco, etc.) will total $9.1 billion by June 30 (end 
of fiscal year 1959), according to Agriculture Secretary Ezra 
Benson. It is interesting to note this is approximately double the 
entire electrical construction and installation dollar volume 
for both new construction and modernization of $4.78 billion 
forecast by EC&M (January, p. 67) for 1959. 


Congressional proposals for a national “fair trade” law are 
vigorously opposed by the Federal Trade Commission as “‘in- 
consistent with the American system of free enterprise and con- 
trary to public policy expressed by Congress in antitrust laws 
since 1890’, and by the Dept. of Justice on the basis that the 
law’s constitutionality would be in doubt. Strong backer of 
proposed legislation is National Assn. of Retail Druggists. Op- 
ponents include the Administration, organized labor, consumer 
groups, some big manufacturers and department stores. 


Nation’s output of electricity is running ahead of similar 
period a year ago by an average of 7.5% to 10%. All geo- 
graphic areas show gains, with Pacific Northwest and central 
industrial regions showing greatest increases during February- 
March period. 


Most economic barometers continue to rise and, for the 
economy as a whole, indicate that 1959 will be the best year 
in history. With the exception of employment, most sectors of 
the economy have reached pre-recession peaks. 
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/ ated Pipe 


ne-Coate 
haw! and Couplings 


Protection inside and out— 
including the threads. 
No piace for corrosion to start. 











ANNOUNCING 


Prevents oxidation— of TRIANGLE Hot-Dip Galvanized Rigid Steel Conduit 


prevents white rust 









These two new features provide 
even more reasons why Triangle is 
the choice of contractors everywhere. 


Adding these two improvements in no way 
changes the other big features of Triangle’s Hot-Dip 
Galvanized Conduit: 













¢ Triangle’s ‘All-Metal’ Protec- ¢ High grade ductile steel. Can 
tion. No films or flash coat- be bent, cut and threaded 
ings to damage during easily. 

installation and later. 







@ Uniformly heavy zinc depos- ¢ Zinc applied hot doesn’t flake 
its give full protection inside inside or out, even if the 


and out. conduit is crushed. 







When you have a tough job and the Code calls for galvanized 
conduit, make sure you get the best—specify Triangle. 


TRIANGLE CONDUIT & CABLE CO., INC. 


New Brunswick, New Jersey 


Assured by the Bichromate Process 
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Sidelights 





NISA CONVENTION 


The National Industrial Service Association convention is scheduled for 
May 17-20 in Montreal, Quebec, Canada. As a preview of what delegates 
will see in their shop tours, we present, beginning on page 76, a pictorial 
roundup of the operation and shop equipment typical of the service shops 
in the Montreal area. 


ELECTRIC HEAT FOR MODERNIZATION 


While electric heating is now widely applied in new homes, what about 
home modernization? A New Jersey electrical contractor installed’ a new 
electric heating system in his own home under severe heat loss conditions 
and in an area where residential rates for electric heating are relatively 
high. The results indicated electric heat to be both desirable and reason- 
able in cost for modernizing existing homes. The installation and oper- 
ating details are discussed in “Case Study in Electric Home Heating 
Modernization” beginning on page 8&8. 


OUTDOOR LIGHTING—__ 


People spend several billions of dollars annually for all kinds of furniture 
and gadgets for outdoor living in the summer. But the market for outdoor 
lighting, both functional and decorative, has hardly been scratched. Clint 
Sigler of BDSA discusses the opportunity in a article based upon Depart- 
ment of Commerce studies, “Residential Outdoor Lighting’, on page 104. 


ELECTRONIC CONTROL - 


Complete operation of a natural gas gate station from the main utility 
offices ten miles away over a single pair of telephone wires by means of 
electronic tone transmitters and receivers has reduced attendant super- 
vision to an occasional routine maintenance call. This valve control and 
metering installation, incorporating extensive Class 1 Div. 1 wiring, is 
described in “Gate Station Control” beginning on page 90. 


LIGHTING DESIGN 


Today’s most important trend in lighting system design is to consider 
light as a design element, and lighting equipment as a design tool. This 
concept, used intelligently, greatly broadens the scope of lighting appli- 
cation practice. It calls for increased cooperation between the architect 
and the lighting engineer. This trend, and the challenge it presents to 
the lighting industry, is discussed authoritatively by Peter Muller-Munk, 
an industrial designer, who has studied the subject in detail, in his article 
“Light and Architecture’, which begins on page 8&3. 
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fusible service equipment 


10 enclosures...5 stab-in units 
replace 208 devices...meet all 
requirements through 200 amps! 





For the first time! Uncompromised flexibility— because there are no fixed circuits. Now you can tailor every installation 
to your exact requirements. Just stab-in circuits where you want them—when you want them! CHECK THESE FEATURES... 


ENCLOSURES STAB-IN UNITS 
Y Only 10 enclosures: 5 split bus, 5 parallel. Y Only 5 stab-in units: 30 amp Twin Plug-Fuse Unit, 30 amp Car- 
_ Dual rated for service entrance and load center applications. tridge-fuse Pullout, 60 amp Main Cartridge-fuse Pullout, 60 amp 

Y Exclusive “picture frame” combination flush/surface feature. Branch Cartridge-fuse Pullout, 100 amp Cartridge-fuse Pullout. 
Y Exclusive sequence bussing. Y Exclusive “millions-tested” four- way Stabs. 

Step-type insulated neutrals. Y Unique locking clip insures non-interchangeability. Defeatable by 

Narrow width—shallow depth. qualified contractor. 

UL approved for both copper and aluminum cable. Compact new space-saving 30 and 100 amp pullout units. 


Now you can afford to carry your own stock and meet all your fusible requirements through 200 amps. Get the 
proof! Write for Bulletin 1-215, Federal Pacific Electric Company, General Offices: Dept. 322, Newark 1, New Jersey. 


GS ceverar PACIFIC ELECTRIC COMPANY 


| Distribution and Control Equipment 
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ONE OF A SERIES 


Depreciation Reform— 


Why Industry Needs 
A Modern Tax Policy 


A shockingly large proportion of our in- 
dustrial plant and equipment is obsolete. 
As indicated by an earlier editorial in this 
series, over $95 billion would have to be spent 
—and spent soon—to bring our industrial fa- 
cilities up to the best modern standards. Yet 
plans for 1959 call for little more than $30 
billion of actual spending—barely enough to 
make a start on this backlog of modernization. 

At the heart of the problem of obso- 
lescence is a federal tax policy that 
discourages business from replacing in- 
efficient facilities. It is the purpose of this 
editorial to spell out a tax reform Congress can 
make this year—with little cost in terms of tax 
revenue—that would go a long way toward re- 
moving the barrier to modernization of plant 
and equipment. This reform is a more realistic 
system of tax deductions for depreciation and 


obsolescence of productive facilities. 


A Barrier to Modernization 


Industry abounds with examples of old and 
obsolete facilities—despite large expenditures 
made in the past few years. Two-thirds of our 
metalworking equipment is over ten years old. 
Over half the capacity of our chemical process 
industries was installed before December 1950. 
Only a minor fraction of our railroad freight 
moves in new freight cars or the new push- 


button freight yards. 


The tax law bears a large part of the re- 
sponsibility for this lag in modernization 
because of its important influence on busi- 
ness investment in plant and equipment. 
For many years the tax law has permitted as a 
deduction from income “a reasonable allow- 
ance” for wear and tear and obsolescence of 
productive facilities. These annual deductions 
affect business investment in several ways. 

@ They are the way a company recovers its in- 
vestment in plant and equipment. 

@ They determine in large measure, the 
amounts of money that are spent each year to re- 
place and modernize facilities. 

® Furthermore, the schedule for depreciation 
often determines when a specific machine o1 
building is actually replaced. 

The law requires that depreciation deductions 
be spread over the “useful life” of a building 
or machine. But the periods of useful life 
for tax purposes today still depend heavily upon 
tables drawn up by the Treasury almost 20 years 
ago. These tables reflect the replacement prac- 
tices of depression years. Also, they were com- 
piled at a time when the pace of technological 
progress in industry was much slower than it 
is now. For nearly all types of equipment 
the indicated period of useful life is longer 
—sometimes much longer—than most ex- 
perts consider realistic at today’s rate of 
technological advance. 
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The result of these outmoded depreciation 
schedules is that the recovery of investment is 
dragged out, and the replacement of obsolete 


equipment is delayed. 


In The Right Direction 


Congress should establish, by law, the 
right to use shorter depreciation periods 
on productive equipment. It should do so 
in a way that would free industry from ob- 
solete concepts of the rate of technological 
change and would provide incentives to 
install new equipment and produce new 
products. 

The tax reform act of 1954 made some prog- 
ress in this direction—but not enough. It intro- 
duced new methods for calculating depreciation 
—the declining balance and the sum-of-the-years’ 
digits—which enable a business to recover most 
of the investment in a new facility in the early 
years of its useful life. However, these new 
methods do not accomplish their desired pur- 
pose when the supposed “useful life” is still an 
unrealistically long period of years. 

Industry is by no means free from blame for 
the failure to bring depreciation policy into line 
with the needs of a modern, growing economy. 
According to Joel Barlow, president of the Tax 
Institute, “management has largely ignored the 
Commissioner's invitation . . . to come into the 
Internal Revenue Service office and make a case 
for shorter depreciable lives by establishing 
technological obsolescence.” 

The failure of many companies to see their 
own interest in more realistic depreciation not 
only holds them back from modernizing their 
own facilities but also lends support to the 
Treasury in its continued adherence to an out- 
dated policy. 


A Suggestion For Reform 

An excellent model for reform of the 
depreciation policy in our tax law is the 
system used successfully in Canada for a 


decade. In Canada, all productive equipment 


may be depreciated at relatively fast rates 
assigned to each of 14 broad categories. The 
Canadian system permits depreciation up to 


twice as fast as the antiquated tables of useful 


lives now followed in the U. S. It also gives the 
individual business far greater flexibility in de- 
termining depreciation schedules that fit its own 
needs and experience. 

For example, in the category or “bracket” 
covering general machinery a taxpayer in 
Canada may depreciate up to 20% of the ma- 
chine’s value annually, on a declining balance 
basis. In the U. S. the fastest rate at which many 
types of machinery can be depreciated is only 
10°.. In other categories, from tools and dies 
to buildings and pipelines, the Canadian system 
also allows faster depreciation and provides 
greater incentive to invest in new facilities. 

The cost of this reform in terms of lower tax 
revenue would be small—probably less than 
$500 million in the first year. And even this 
would merely be postponed, not permanently 
lost. Indeed, there is a very good prospect that 
tax revenue would not suffer at all. The increase 
in spending for new plant and equipment result- 
ing from this tax reform would mean an increase 
in wages and profits—and therefore in taxes—in 
industries that produce machinery and other 
capital goods. 

A realistic tax policy on depreciation 
would provide a badly needed incentive 
for industry to replace obsolete and ineffi- 
cient facilities with up-to-date plants and 
equipment. It would step up our rate of 
technical advance and economic progress. 
And it would put U.S. industry in better 
shape to meet the growing competition 
from other countries that have grasped the 
advantages of fully modern technology. 





This message was prepared by the McGraw- 
Hill Department of Economics as part of our 
company-wide effort to report on opportunities 
for modernization in industry. Permission is 
freely extended to neu spapers, groups or in- 
dividuals to quote or reprint all or part of 
the text. 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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range hoods 
and ventilating fans 


Here's a complete line of kitchen hoods and fans for every 
possible arrangement of standard ranges, and for every resi 
dential ventilating need. This Victor line offers all the styles and 


finishes required in modern kitchen design. 


Victor Lusterline Fans and Cookmate Fan and Hood Combina 


tions are installed by 


eading builders of homes in every price 
class. Many contractors specializing in kitchen construction 
and modernizati ve adopted the Victor Lusterline Cook 
mate and Victor sterline Ventilating Fans for jobs of every 
description. Mect cally and electrically the units are service 


proved; you can install them with confidence. All fan motors 


carry a five-year guarantee. All products are backed by the 
Victor $30,000,000 Warranty 


This is the fan and hood line the whole industry is copy- 
ing. BONDERIZED range hoods are exclusive with Victor; 
Bonderizing is your guarantee of lasting fine appearance— 
your assurance of maximum protection against corrosion 


due to moisture and grease. 


There’s every opportunity for you to profit from the adoption 
of Victor Lusterline Range Hoods and Fans as standard. Why 


not send for a catalog and see for yourself? 





a 


Impeller type blower 
Victor Ventilator Division 


The Philip Carey Mfg. Company 
Middletown, Ohio 


ELECTRICAL CONSTRUCTION AND 


Please send me a copy of your Fan and Hood Catalog 
Name 

Title 

Address 

City & State 


MAINTENANCE APRIL 
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s Office will gladly help you 


vith telephone planning for your homes. For details on 


home tele phone 


File, 8i1/Be. For 
Architectural File, 32a/ Be 


BELL TELEPHONE SYSTEM oN 


— 


tallations, 


commercial 


see Sweet’s Light Construc- 


installations, Sweet's 


y 


may 
a 
Ra 


“Telephone planning 
helped us sell 
over 2500 homes!” 


—says Robert C. Gordon, Ashdon Corporation, 
San Diego, California 


“Planning for the future telephone needs 
of our home buyers has always made 
good sense to us,” says Bob Gordon. 
“In fact, we’ve offered concealed tele- 
phone wiring in every one of the more 
than 2500 homes we’ve built since 1949. 


“‘It makes sense to prospects, too. They 
like the idea of telephone wiring neatly 
concealed inside the walls. And they like 
having outlets throughout the house, so 
they can expand their phone service as 
they need to. No doubt about it—it’s a 
built-in ‘extra’ that really helps us sell 
our homes.” 


Mr. Gordon’s corporation is currently 
building Coronado Estates, a commu- 
nity of 85 beautiful homes in the $24,000 
to $45,000 price range located on the 
Silver Strand peninsula offshore from 


San Diego. Each home is telephone 











planned, and this fact is featured promi- 
nently in the builder’s local advertising. 


This is one of the Coronado Estates homes, being 


built by Ashdon Corporation in the San Diego area. 





ees 






























































y 


=== ~~ 











dita Be nee 
lew Ce 
: es 











REG. U.S. PAT. OFF. 


SCOTCHLOK Electrical Spring Connectors 
give tons of holding power... 


“Ce a” 


SPRING ACTION 


fast one-step application 


“ScorcuL_ok” Brand Connectors are the tightest gripping TYPE "Y” (Yellow) for fixtures: No. 12 to 18 AWG solid and 
stranded. TYPE "R” (Red) for general circuits: No. 10 to 16 


‘90% ' ys ‘ AWG, solid and stranded. TYPE "B” (Blue) for heavy-duty 
psi of permanent holding power. hey won't come loose or industrial: No. 6 to 12 AWG 


electrical wire connectors you can use—actually 50,000 


, solid and stranded. 
fall off! For all their strength, they are also compact, easily 


and quickly applied. Completely pre-insulated with 
Send for FREE SAMPLES! 


Tons of holding power in a fraction 


unbreakable vinyl . . . long conforming skirt protects wire, 
prevents flash-over. You know the splice is tight because it 
feels right! Three sizes, each color-coded, enable you to 


of an ounce! 
pick the right connector quickly. 


SCOTCHLOK 


Electrical Spring Connectors 


See for yourself how tight the grip—how 
permanent the holding power! For sam- 
ples of all three sizes, just write on your 
letterhead to 3M Co., 900 Bush Ave., 
St. Paul 6, Minn., Dept. CB-49. 


Made by the makers of “Scorcn” 
Brand No. 33 Electrical Tape 


r-o-or ee  - - - S- TS TS Eee 4 


La 
Miienesora Jfinine ano ]\fanuracturine company %& 


++ WHERE RESEARCH IS THE KEY TO TOMORROW SS 
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Revere’s complete line of matched equipment 
means peak efficiency and easy installation 


Shown above are the components of a Revere outdoor 
lighting installation. Every component — pole, base, 
bracket, lights — is perfectly matched to every other 
component, so the completed installation is exactly right 
for the job. Components “fit” right to make installation 
easy, they are structurally matched for strength and 
balance, and “design-matched” to give peak lighting 
efficiency for the application. 


Revere offers the widest selection of outdoor lighting 
equipment available from any single source. You can get 
on-time delivery of Revere fixtures for incandescent, 
mercury or fluorescent lighting, as well as hinged, rigid, 
separable poles and accessories. Ask your wholesaler 
about the advantages of specifying Revere equipment. 

Write for catalog of Revere’s complete line of matched 
outdoor lighting equipment. 








OUTDOOR LIGHTING 
® Revere Electric Mig. Co. © 7420 Lehigh Avenue © Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
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ALLEN-BRADLEY 


REVERSING 
DRUM 
SWITCHES 





... Styled to match the most 
modern production machines! 


Inside and out—this Allen-Bradley drum switch 
is all new. Its trim, modern lines and attractive 
die-cast aluminum handle will give your 

production machines “‘up-to-the-minute”’ styling. 


But there is more than beauty to this new 
switch. The rugged switch mechanism is a self- 
contained unit—independent of the enclosure. 
Misalignment and binding cannot occur. The base 
mounts directly on machine surfaces— without 
using spacers. And with the wrap-around cover 
removed, terminal screws are exposed for fast 
wiring—from the front. Changeover from 
momentary to maintained contact operation can 
be made in seconds. Investigate this new 
‘‘leader”’ in its field. Send for Publication 6091. 


ALLEN-BRADLEY 
‘ + Allen-Bradley Co., 1316 S. Second St., Mil kee 4, Wis. 
Q ua lit y Mo tor C on t rol i Sanaiis dientiadiieg Commie Ltd., Galt, Ont. ” 


3-59-MR 





Multi-speed Drum Switch for 
starting, speed changing, and re- 
versing of multi-speed squirrel cage 
motors. Bulletin 365. Max ratings: 
75 hp, 220 v; 150 hp, 440-550 v. 


Reversing Drum Switch for 
across-the-line starting and revers- 
ing a-c and d-c motors. Interiocks 
available. Bulletin 350. Max 
ratings: A.C. 20 hp, 220v; 40 hp, 
440-550v. D.C. 3 hp, 115-230v. 


Speed Regulating Drum 
Switch for starting and regulat- 
ing duty of wound-rotor motors. 
Bulletin 375 non-reversing. Max 
ratings: 500 hp, 220-440-550 v. 
Bulletin 385 reversing. Max ratings: 
60 hp, 220 v; 75 hp, 440-550 v. 





For years of dependable performance 


ALLEN-BRADLEY DRUM SWITCHES 


have no equal! 


These Allen-Bradley drum switches provide simple and 
economical control for alternating current motors. Although 

low in cost, these unusually rugged switches are built under 
Allen-Bradley standards of quality . . . your assurance of 
reliable, trouble free performance. And this broad line of drum 
switches offers a variety of mounting types, operating handles, 
and interlocks to satisfy practically every requirement. Let 

us send you details on this versatile line of drum switches. 


ALLEN -BRADLEY 


Quality Motor Control 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 





What the Edwards Industrial Better Selling Program means to you... 





There is more of everything for everybody in this 


NEW Broan Hood. The housewife gets a better per- 
forming installation — the extra power of a dual blow- 
er. The contractor gets more to “sell” — at a better 
price. For example, the hood and blower are factory 
prewired and are put in place as a single unit. Many 


contractors report their installation time is only half of 


Additional Features— 


Vertical or horizontal discharge directly into 
3%” x 10” standard duct. 


Built-in spring-loaded backdraft damper. 


Blower removable without tools. Two lifetime 
aluminum filters. 


Brilliant illumination — ribbed crystal lens. 


Seamless welded construction — no grease- 
catching trim strips or rivets. 


Saves cabinet space — self contained. 


“Contour-corner” design — out of the way of 
cabinet doors. 


Modern or colonial styling, five widths, stain- 
less steel or colors. 





their former experience. That difference can mean 
many more successful jobs for you. 
Get the full facts on this BEST ENGINEERED hood 


today. See your distributor, or write for full information. 


Paeoan MANUFACTURING COMPANY, INC. 


948 West State St., Hartford, Wisconsin | J?" iss. 


Specialists in Quality Ventilating Equipment for More than 25 Years. 








Dual-Blower Island Hood 


The Broan Island Hood is completely self contained, 
offers fast, economical installation plus dual-blower 
power. Combines all the engineering advances and 
features of the regular Dual-Blower Hood. Choice of 
styles, widths, finishes. 
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This market is a big one, and a lucrative one—especially now with the emphasis 





Fo | 





What the Edwards Industrial Better Selling Program means to you... 





BOB KEMPTON, 
Director of Marketing, 
Edwards Company, Inc 





“The vast industrial signaling market 


199 


—New Business for You! 


“The industrial market has long offered a real opportunity to the alert contractor ready to do some 
creative selling. With the 1959 Edwards Industrial Better Selling Program now under way, there 
is an excellent opportunity for you to team up with your local Edwards distributor and take advan- 
tage of this special sales effort. This program has been carefully developed to sell Edwards systems to 
the industrial market. Its sole purpose is to create business—and it will...for both the distributor 
and you.” 


Briefly, here’s how it works...The Edwards distributor will be making more calls on industrial plants. 
He will use specially developed material to gather information on each plant’s signaling require- 
ments. Next he will prepare and submit the suggested signaling equipment that will best solve the 
prospect’s problems. HERE’S WHERE YOU COME IN: He then will present a specific proposal and 
quotation. Since Edwards recommends the recognized electrical contractor as the installer of its 
equipment, why not be there at the quotation stage! (And remember, the Edwards Technical Repre- 
sentative is always available to help you prepare quotes for the more elaborate jobs. ) 
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Sat thie 4Cilant Calacman’”’ 





This market is a big one, and a lucrative one—especially now with the emphasis 
on plant modernization programs. 


As proof that we’re talking about more than just bells and buzzers, here are 
some of the extensive systems that this program will help you sell. 


FIRE 
ALARM 
SYSTEMS 








~ 





Strategically located manual coded stations combined with ceiling-mounted automatic fire detectors provide 24 hour 
protection. 


CLOCK 
and 
PROGRAM 
SYSTEMS 





With an Edwards Program unit plant personnel can change program schedules in seconds. Double-faced suspended clock 
provides large area plant visibility. 
‘ 


ANNUNCIATOR 
SYSTEMS 


Among Edwards complete line of industrial annunciators: remote reset annunciators for power plant control, sprinkler 
annunciators for plant protection. 


PAGING 
SYSTEMS 


Edwards LOKATOR master selector unit can control many paging signals such as industrial chime shown below Edwards 
lock. 


— 
This Industrial Program is an extension of the overall Edwards 
Better Selling campaign. We’re enthusiastic about its potential WW, D 
in this vast market. When you get the details, we’re sure you’ll ae , mpl 
. . r : . Specialists signaling since 1872 
be enthusiastic, too. Why not take advantage of this business- a , 
making opportunity and plan your sales alliance now. Write CONTROL * COMMUNICATION © PROTECTION 
. . ° ss . a Edwards Company, Inc., Norwalk, Conn. 
Edwards for the name of your local participating distributor. In Canada: Edwards of Canada, Ltd, Owen Sound, Ontario) 
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Let this “Silent Salesman” 
help you get more jobs 


CIRCLE F NO-KLIK™ 


QUIET SWITCH 







Circle F NO-KLIK Quiet Switches clinch many a job for the electrical 
contractor. It’s amazing what an enthusiastic response you can get 
merely by handing one to a prospective customer and letting him flick it 
on and off a few times. Everybody wants it, once they discover what a 
_ contrast there is between its quiet, smooth operation and the sharp click 


‘ yet , 
« {- . of the ordinary switch. 
— -f The NO-KLIK Switch is a natural for bedrooms, nurseries, libraries, 
(r P hospitals, offices, hotels— wherever quiet is desirable. Many home-owners 


want them for all rooms. Let Circle F NO-KLIK Quiet Switches help you 
land more jobs—and satisfied customers. See your distributor, or write 




















GRADE 
Simple, compact mechanical design 
— no mercury or fluids 
Exploded view shows simplified construction . . . silver contacts 
for smooth, reliable, lifetime switching action . . . operates in any 
position . . . totally enclosed mechanism has #8 binding screws 
to take wire up to No. 10. 
15 Amp., 120 Volts, 20 Amp., 120 Volts, 
A-C only(L] A-C only[L] 
15 Amp., 120-277 Volts, 20 Amp., 120-277 Volts, 
A-C only A-C only 
#3401 S.P. Brown #3421 S.P. Brown >> 
(3401-1 S.P. ivory #3421-1 S.P. Ivory , 
#3402 D.P. Brown #3422 D.P. Brown a is] 
#3402-1 D.P. Ivory #3422-1 D.P. Ivory bag 
#3403 3-way Brown #3423 3-way Brown a 
#3403-! 3-way Ivory #3423-1 3-way Ivory 
#3404 4-way Brown #3424 4-way Brown A 
# 3404-1 4-way Ivory #3424-1 4-way Ivory ay 
Approved for control of Fluorescent Lamps on A-C circuits of 277 
Volts and less and for motor loads up to 277 Volts at 80% of 
\ current rating of the switch. ) 





Circle F Mtg. Co. 


TRENTON 4, NEW JERSEY 
IN CANADA: VERD-A-RAY ELECTRIC PRODUCTS LTD., MONTREAL 9. 
For your wire requirements: Eastern Insulated Wire Corp. (A Subsidiary), Box 591, Trenton, N. J. 
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Excitingly new lighting possibilities 
are open to the architect, engineer 
and contractor with Sunbeam Lighting 
Company’s circular recessed 
Vistonaire® Series #CSP3800. 


From Massachusetts to California you can 
see many installations of these contemporary circular 

Sunbeam Lighting Company Visionaires. Dramatic 

effects are obtainable by installing these units in various sizes in 


random patterns. Nominal 2-ft, 3-ft and 4-ft diameters, the 
CSP3800 Series, as “large area"’ sources, produce high level, low brightness 


illumination. They take standard fluorescent lamps. The domed translucent 
‘ 


white Plexiglas diffuser opening on concealed hinges, has long-life characteristics 


assuring minimum maintenance. The smart, circular trim fits flush to the 
ceiling and the recessed enclosure is square in shape permitting standard 


installation methods. Write today for bulletin =D51 


SUNBEAM LIGHTING COMPANY 
777 East 14th Pl., Los Angeles 21, Calif 


3840 Georgia St, Gary, Ind. 
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TREMENDOUS MARKETS 


for Exide Lightguard emergency lighting units 


| Industrial 











Easy to sell 


Every factory needs protection against 
sudden darkness. If lights go out, they 
risk heavy losses . . . from injury, panic, 
equipment damage. Exide Lightguard® 
units give complete protection. Most cus- 
tomers buy several. Profits for you are 
substantial. Try it and see. 


a eee 


Commercial 





Untapped potential 


Stores and restaurants, offices and theaters 
need light in key areas all the time. 
Sudden darkness gives thieves a field day. 





Crowds panic. Yet the fact is most busi- 
nesses still don’t have emergency lighting. 
Be first to profit. Tell them the Exide 
Lightguard story. 





Easy to install. Completely self-contained. Exide Lightguard units plug 
into regular power outlets. Go on automatically if power fails. Flood large 
areas with light. Only Exide Lightguard offers the extra safety of genuine 
Exide batteries and built-in charger. Better protection. Less cost per year. 
For information on becoming an Exide Lightguard dealer, write Exide 
Industrial Division, The Electric Storage Battery Company, Phil- 


Exide 
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the beauty...» 


the design Sa, 
the performance a 


you've hoped for in one switch- 





PUSH - IT 
slice 
Ht 


~ 





















the new ROCKER -GLO 


cE 


ROLL - IT EF WT Zt Md = i 


After intensive testing, Pass & Seymour proudly presents 
ROCKER-GLO .. . the one switch that answers all your 
needs. 





A switch that is trouble-free and packed with eye-appeal. 


ROCKER-GLO does the job of all types of switches. It 
ROCK - IT combines toggle action and press action with luminous and 
quiet features that answer all individual customer needs. 


R You can tell when it’s on or off. 
No matter how you choose to 
operate the new ROCKER-GLO, 
the merest brush of a finger pro- 
duces instant action . . . and 
ROCKER-GLO glows in the 
dark! The switch that looks right, 
feels right and is right for every 
type of wiring job. 


1) j 


Rocker-Gl / 
AVAII ABLE in Despard interchangeable type, Despard type 
mounted on strap and narrow rocker for tumbler switch plates. A 
specification grade switch, 15 and 20 amps. 120/277 volts A.C. 


Send for brochure on Rocker-Glo Dept, ECM-459 


PASS &€ SEYMOUR, INC. 


SVRACUSE 9, NE W YORK 
60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd., Chicago 51, Ill. 
In Canada; Renfrew Electric Limited, Renfrew, Ontario 
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ad ll Cables (600'S000 Power, rheostat apparatus 
nm- . : . 

STANDARD a ee eet leche’ Jalts) single and mult cables solid, stranded, flexi. 

TYPES armored or with lead sheath. tor — braided, int bie and extra flexible. 600 and 


Lighti wi Motor Lead red or wit t 300 Volts. 
Whe mE ontral t Cabies. 








Recommended for severe op- 
erating conditions in high am- Recommended for wiring in 
bient tions. For wet loca- lus ” eff high ambient, dry locations as 
tions specify this construction tee, ek OCs : outlined in National Electrical 
y4-)-|mleoe- wale). b-) = lead sheath. N.E.C. Type ectty 108 en re oe ee Code. 


For details ask for catalog 10G “cay Awsss ee 
$37). AVA Manual (RMI For deta ask f atalos 





| 





)) 


)) 


M0 2 ee ee ee 


) 


Pottery Plants 
Boiler Rooms 


Steel Mills 


i 


Refineries 


; q ik i: 


Y 


Max. Operating Temperature Max. Operating Temperature Max. Operating Temperature 

230°F (110°C) 185°F (85°C) 257°F (125°C) AIA 392°F 

Rockbestos A.V.C. — N.E.C Rockbestos Varnished Cam- (200°C) AA, A 

Type AVA — asbestos, var bric — N.E.C. Type ACV, V Rockbestos All-Asbestos In 

nished cambric insulated sulated — N.E.C. Type A, Al, 
AA and AIA 


MODERNIZE 


WIRE-WISE ~ _~ 


ASBESTOS VARNISHED CAMBRIC-VARNISHED 
ROCKBESTOS PRODUCTS CORP 


*Teflon-duPont Reg. TM for “tetrafluoroethylene” resin 
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Power Cables 600 & 5000 Volts. 
Control Cables, Ciass H Motor 
Lead Wire, Heating Cable, De- 
froster Wire, Appliance and Fix- 
ture Wire. 





Felon alata Mele) im fale m.Vele)it-ly 








Rockbestos PNR — sma 
saves conduit space. These 3 , : 
CONE EEE EDrmended for Unrestricted in application — use 
Tr Siakesliteltiimicliacaastiar Relat a slettats in wet or dry locations in high am- 
verhead applications. Recommend: bient operating temperatures. 
for station control cab!e ci pee ban a Snare neces- 
sity for lead sheath. 
|Ofelaateliat-balelat-mebm olelh 4s) can alctal: nd PV( . 
Ye) IPCE A Stand The YE 2] t For details, ask for catalog SR-58. 


For detai ask for cata 








sank SURREAL 


j 
* 
a 
# 
< 
: 
¥ 
: 
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SSS OSE Hoos oo SA Wy 


POS Br IR Roe or 


1 


e 
ee 
ofc 


Max. Operating Temperature 167°F Max. Operating Temperature Max. Operating Temperature 194°F 
(75°C) 257°F (125°C) (90°C) 


Rockbestos PNR-(polyethylene, nylon 1. Rockbestos silicone rubber in 1. Asbestos, varnished cambric — 
and polyvinyichloride) insulated sulated appliance and fixture wire Type AVB 

Max. Operating Temperature 2. Thermoplastic and asbestos — 
392°F (200°C) Type TA 
2. Rockbestos silicone rubber in 3. Thermoplastic Insulated — Type 
sulated motor lead wire TBS 


CKBESTOS 


CAMBRIGC:SILICONE RUBBER: TEFLON*:- THERMOPLASTIC INSULATIONS 
ORATION - NEW HAVEN, CONNECTICUT 


NEW YORK . CLEVELAND . DETROIT . CHICAGO . PITTSBURGH . ST. LOUIS 
DALLAS SEATTLE LOS ANGELES BURLINGAME, CALIFORNIA 
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General Electric introduces smaller, 








i (3* dry-type 
transformers 


New line cuts size up to 50 per cent, 
weight up to 35 per cent and is up 
to 15 decibels quieter than previous 


models. 





QHT dry-type transformers give you, in 
every rating, in every application, a balanced 
combination of small size, lightweight, superior installation features, 
high-temperature insulation and quiet operation. This combination means 
easier installation and practically eliminates the major sources of dry-type 
transformer complaints, noise and insulation failure. 

Installation is easy with the new dry-types because the units are built with 
convenient knock-outs, large terminal compartments and wiring spaces 
which are easily accessible from the front. Lifting provisions are made for 
units weighing more than 65 pounds. These new transformers can be located 
at the load which eliminates the need for long costly low-voltage feeders. 
No vaults, barriers, or ventilating fans are required. 

A new insulation system—QHT dry-types have silicone impregnated 
insulation, highly moisture resistant, with an inherent ability to withstand 
high operating temperatures. Combined with materials such as aluminum 
conductors and cold-rolled grain-oriented silicon steel, you get a smaller, 
lighter, quiet dry-type transformer designed for years of service. 

The new transformers are quiet—all have sound levels equal to or less than 
NEMA Standards. The rigid welded design of the units helps eliminate 
lamination vibrations, and on the larger units, built-in rubber mountings 
reduce noise transfer through conduits and mounting brackets. 

Complete stocks of the new transformers are available at local electrical 
distributors. Single-phase units are built for applications through 167 KVA 
and three-phase ratings are available up to and including 500 KVA. 

It will pay you to investigate how you can save on installation costs, get 
customer satisfaction, and be competitive, with General Electric’s complete 
new line of quiet QHT dry-type transformers. Section 411-7, General Elec- 
tric Company, Schenectady 5, New York. 


*Quiet, High Temperature dry-type transformers. 


GENERAL @@ ELECTRIC 


SECTION B411-7, 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, NEW YORK 



























Quiee Please send me the new Buyers Guide, GEC-1047. 
a dry-type . 
- NAME 
. ~— TITLE.__.. 
oer. | COMPANY 
seiteseenen ADDRESS 
CITY 





ADVERTISEMENT 


ik dsc.t.5te 


BUT, 


PERIMETER LIGHTING helps prevent ARCHITECTURAL LIGHTING will add SHOPPING CENTERS boost night- 


trespassing and costly pilfering prestige and beauty to buildings. time business when brightly lighted. 


LOADING DOCKS become safer, more FACADE LIGHTING gives safety, iden- GRAND COULEE DAM lighted by 742 
efficient when properly lighted. tification to building and store fronts. General Electric 1500-watt floodlights. 


RAILROAD YARD lighting cuts acci- FOUNTAINS assume day-time beauty NIGHT CONSTRUCTION is safer and 
dents, thefts, and costly freight damage. with brilliant, multi-colored floodlights. more practical with floodlighting. 


ATHLETIC FIELD lighting lengthens the DOCK FACILITIES nighttime usage is TENNIS COURTS attain round-the 


time available for fun and play greatly increased with floodlights. clock use with modern floodlighting. 
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MODERN BY DAY UDCA 
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“See When light means more safety, 
reuervars wim. fn, beauty, or efficiency, 
ees General Electric floodlights 

will do it best—at least cost 


As floodlights in these 16 areas are switched on there is an immediate 
addition of beauty, safety, efficiency. Nighttime crowds fill the lighted 
recreational areas; movement of raw materials and finished goods is 
speeded on lighted loading docks; a fountain with multi-colored lights 
becomes a nighttime landmark. 
These are typical results of proper outdoor lighting. The benefits are 
many—the applications unlimited. But, regardless of the job to be done 
ome wag ier-“varnage erg ranean from Grand Coulee Dam to highway guide signs, from Milwaukee’s 
ghting to facilitate visitor checking. : : : ° 
County Stadium to railroad yards—-General Electric has the experience 
to do the job best . . . and a full line of floodlights designed to do it at 
least cost: 


FILAMENT OR MERCURY LIGHTING is simple with any of 
General Electric’s L-69A (high efficiency), L-100 (general- 
purpose enclosed), or L-55 (economy open-type) UNITS. gp 
Each of these floodlights features G.E.’s exclusive ‘“‘dia- ‘ 
mond back” reflector . . . designed to deliver from 5% 
to 35% more light . . . and distribute it more uniformly. 


FLUORESCENT LIGHTING units are avail- 
able in 4-, 6-, and 8-foot lengths. Two 
housings are offered—one for G.E.’s High 
Output lamps—the other for G.E’s Power 
Groove lamps. 
GUIDE SIGN lighting adds conven- 
ience, safety to highway travel. Here’s an added benefit—over 500 conveniently located distributors 
ready to supply G-E floodlights from stock or by prompt shipment. 
Call one of them—or send in coupon below: 


GENERAL @@) ELECTRIC 


Section B450-17, General Electric Company, Schenectady 5, N. Y. 


Please send me free information on: 
C) Filament floodlighting C1) Mercury floodlighting Fluorescent floodlighting 


AIRPORTS become safer, and more Street 


convenient with proper floodlighting. 
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The high standards of design, 
craftsmanship and material selec- 
tion make it possible to guarantee 
No. 41 LEVOLIER switch uncon- 
ditionally against failure in light- 
ing circuits. This extra quality is 
reflected in the performance of all 
LEVOLIER switches. 


It pays to specify the best to avoid 
frequent and costly replacement. 
LEVOLIER canopy, toggle, push 
button and momentary contact 
switches easily withstand the hard 
use and abuse of industrial service. y 
All are Underwriters’ Laboraté- 


ries inspected. i 


UNCONDITIONALLY GUARANTEED No. 41 single-pole, 
single-circuit, universal lever switch 6 amp. “T” 125V—3 
amp. 250V. Only %” thick, it is ideal for conduit box and 
canopy mounting for lighting and FHP motor control. 


“ No. 100 single-pole, 15 amp. 125-250V, 
1 HP 120-240V AC, normally “OFF” ’ 
momentary contact switch. 1 amp., j 
125V—!, amp., 250V DC. Especially : : : 
suitable for limit and safety control No. 71 single-pole, single cir- 
of industrial machinery. . cuit, universal lever switch 
. the thinnest 6 amp. “T” 
125V—3 amp. 250V switch 
of its kind on the market to- 
day—only 15/32” thick. 
Also with push button. 


No. 29 single-circuit, .75 
amp., 125V, normally “ON” 
momentary contact switch. 
Excellent for automatic con- 
trol of lights as in door 
openings and closings. 


For complete descriptions of the entire McGILL line of 
No. 90 3, HP capacity, 15 switches, sockets, portable lampguards and other elec- 
-., natin antalya amp. 125V, 10 amp. 250V trical specialties, write for catalog No. 84. 
ties a G6 amp. “T” 125V, ‘toggle switch with an AVAILABLE FROM YOUR ELECTRICAL WHOLESALER 
3 amp., 250V rating with S.P.S.T. mechanism. De- 
an S.P.S.T. double-break signed for AC operation. engineered electrical products — 
mechanism. 1/3 HP AC Also carries 20 amp. 


120-240Y. Ideal for panel 125V AC _ non-inductive © 
board, FHP» motors, ap- load for heater applica- 
pliances, power tools, etc. tions. Also available in 

two circuit with center off P 


: and no off. Choice of ter- \ 4 a ¥ 
a <- X precision needle roller bearings 
— 2. : 


McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIV., 450 N. CAMPBELL ST., VALPARAISO, INDIANA 
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WHY SLIPKNOT TAPES 
ARE SOLD ONLY 
THRU RECOGNIZED 
DISTRIBUTORS 


.... goods costs money. Your full-func- 
tioning distributor keeps your costs down. With- 
out him, here’s what would happen: 


¢ To visit every contractor, dealer and industrial 
plant, we’d need at least 300 more salesmen. 


We’d also need ten times more office help, 
packers and shippers. 


Moreover, you’d never get the wonderful serv- 
ice you get now. Your distributor stocks plenty 
of Slipknot Tape, and gets it to you fast. 

To keep abreast of new products and market 
changes, you’d have to see hundreds of sales- 
men every month. 


Your repeat business is vitally important to 
your distributor — and that’s why he stocks 
only the highest quality lines. 

You’d be charged for freight, too— but if 
you’re in a metropolitan free delivery zone, 
your distributor delivers to you without charge. 


Slipknot Electrical Tapes — Friction, Plastic, 
Rubber — are the best you can buy... and you 
buy best from your distributor. Neither of us 
could get along without him. 








| FRICTION TAPE \ ig 


Boe ies 





NO. 8 60 FT. “4 IN. 


PLYMOUTH RUBBER COMPANY, INC. 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 





on one job with “one-shot 
Blackhawk Benders 


! 7~ -~ 
On just one Midwest hospital pipe bending job, this NEW! super fast 2 S| pump 
contractor saved $2,319 over the cost of purchased will break even more records! 


< 4 ” * x La 
elbows and couplers by Using 4 Blackhawk Ss 140 P-550 workhorse is 50% faster than any other electric 
electrical benders! pump! 


Two-speed action — fast approach to load . . . twice the 
Now, thanks to the brand new Blackhawk P-550 oak caidas Seadé wie 


2-speed electric pump — your opportunities to save Starts safely under full load! 

are even brighter! Why? Because the new P-550 ome a ee ee ee eee 
electric pump teamed with a Blackhawk featherweight Ask for TRY-BEFORE-YOU-BUY Demonstrator Kit! 
aluminum “one-shot” bender cuts bending time to 


Here's your big chance to try a “one-shot” Blackhawk bend- 
RN OF . 1 er and P-550 pump on-the-job. A golden opportunity to 
0 

0 70 of that required by any other bender! Then compare before you buy... to actually see how much more 
you're set for low-bid, high-profit business during the profit you can make on every job. You pay as you profitl 


7 . Many distributors are offering interest-free extended terms 
coming construction rush! . up to six months to pay! 


€=> BLACKHAWK: 


BLACKHAWK MFG. CO., Dept. H-2049, MILWAUKEE 46, WIS. 
“World’s Most Complete Line of Hydraulic Tools” 
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NAUGATUCK PARACRIL 0ZO 


THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 


_ Now-the finest wire jackets can be ColredT 
e 


FOR SALES APPEAL * 


New Paracril OZO—a superior rubber compound devel- 
oped by Naugatuck— makes possible new eye appeal, new 
ease of identification. And it outperforms standard wire 
jacket compounds many other ways, too! 

Compare new PARACRIL OZO with other wire jacket 
rubbers. Prove for yourself, new PARACRIL OZO gives: 


® significantly superior ozone resistance 
® greater fuel and oil resistance 


® much greater abrasion resistance than standard jacket 


FOR SERVICE EASE 


compounds 
e excellent processability, with particularly fast extrusion 
® permanent retention of bright colors! 

If you are not already using PARACRIL” for your wire 
jacket compounds or similar products requiring such proper- 
ties, chances are 1000 to1 it’s because you haven't yet tried 
PARACRIL OZO. 

Why not try it—soon. Contact your nearest Naugatuck 
representative at the address below. 


Naugatuck Chemical 





434P Elm Street 


Division of United States Rubber Company Naugatuck, Connecticut 


Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario - CABLE: Rubexpert, N.Y 





WAGNER PROTECTED TRANSFORMERS 
| USED IN UNIQUE DISTRIBUTION SYSTEM: 


f l 

















ae 


Willis Lipscomb, Consulting Electrical Engineer, and Joachim E. 
Liebmann, Harbor Engineer, examine emergency overload feature 
on a 75 Kva, 3 phase Wagner Protected Transformer. The other 
Wagner Transformers are each 50 Kva, single phase. 


POWER for the Port of San Diego 


we 


Keeping pace with the rapid industrial growth and in- 
creased shipping needs of the Southwest has meant a 
tremendous construction job for the Port of San Diego 
... now the third largest port on the West Coast. 


The largest, most modern of San Diego’s port facilities 
is the new 10th Avenue Terminal, capable of handling 9 
large Ocean going vessels at one time 


Facilities like this need plenty of dependable electric 
power. To distribute this power, the 10th Avenue Ter- 
minal has a 12,000 volt distribution system powered by 
Wagner Protected Subway Transformers. Each trans- 
former has a main secondary breaker to clear any over- 
load or fault. The primary side of the transformer has 
an internal weak link to protect the line. Each transformer 
vault has two service lines, a preferred and an alternate, 
connected to each transformer through a throw-over 
switch. The system is unique, safe, and economical. 
Wagner Protected Transformers make it possible to 
eliminate expensive submersible primary fuses. 


Consult your nearby Wagner Sales Engineer about 
modernizing your power distribution system. There are 
Wagner Branches in 32 principal cities. 


Consulting Electrical Engineer, W. L. Lipscomb, 
San Diego, Calif. Electrical Contractor, Standard Electric 
Contracting, Inc., Chula Vista, Calif. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric Grporation 


6413 PLYMOUTH AVE., ST.LOUIS 14,MO., U.S.A. 


wTs9-! 


; —_ » 
ie 
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Diamond has all 


portable cords 


Red-D-Prene® Black Diamond Signal Yellow 


Neoprene Sheathed Rubber Sheathed Thermoplastic 





for hot, oily locations ~ for general purpose use for all locations where heat 
is no problem 








Red-D-Prene for mill and plant use is designed with tough, oil, heat and 
flame resistant Type MD (Mill Duty) neoprene jacket in industrial red for ready identification. 





Black Diamond has durable rubber jacket protecting against alkalies, 


acids and moisture. Very flexible construction prevents kinking in service. 


Signal Yellow has a jacket of yellow thermoplastic that is quickly seen... clean 





to handle... smooth sheath will not readily collect dirt. Easy to pull. 
DIiAMoONoD |! 8 ae oe a ee S UPPLiI ke 
ae eit 
as SSE SSS a 
DTW Small Diameter DTX® Non-Metallic Type SE Service DUF® Type UF ABC Armored Range Cord Sets 





Building Wire 


White Sheathed Cable Entrance Cable 
(Armored & unarmored) 


rTEenhn RE 
heres ie va “asa 4 a) Witz 


WIRE and CABLE Company 


Sycamore, Illinois 
WAREHOUSE: BIRMINGHAM, ALABAMA 


Bushed Cable 
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THE FIXTURE THAT 
JUST PLUGS IN 





Made in 48” and 96” lengths for the following 
Rapid Start 
Slimline 


800 ma R. S. 
Power Groove 
VHO and SHO 


All fixtures, except the 40 w. Rapid Start, are 
eable on the Uni-Race with all other 
fixtures of the same length. 









~ 
THAT SAVE OVER 75% > 
IN INSTALLATION TIME S| 
Contractors report that all labor, including rods or stems and Jamping, “ee 
for a Gibson Ortho installation averages only 17 to 22 man-minutes > 


if 


per fixture, as compared with the NECA standard of over 2 man-hours Fe 
for conventional fixtures. % 
a os _ a 


1 Assemble the Uni-Rece © The 
exclusive Gibson Raceway known as the 
Uni-Race can be assembled on the floor 
in lengths up to 48 feet. The four or 
eight-foot sections are joined by tele- 
scoping couplers which provide a 
smooth, rigid union of the sections and 
are fastened with self-tapping screws. 





WRITE FOR COMPLETE INFORMATION ABOUT THE GIBSON ORTHO LINE 








Add, remove, re-space fixtures 


any time without tools or rewiring 


a / 
RL 


——— a 
Se $0 


ee 


The unique design of the Gibson Ortho, with its exclusive Uni-Race, makes it the world’s most 
versatile fixture. Instead of being wired permanently to the branch circuit, it simply plugs in—like 
an appliance. A plug built into the fixture engages a receptacle in the Uni-Race, and since the recepta- 
cles are positioned at 48” or 96” fixture intervals along the Uni-Race, spacing of the fixtures is auto- 
matic. They can be mounted in continuous rows or spaced at intervals of 4, 8, 12 or more feet. Fix- 
tures can be added or removed any time, according to the requirements of plant layout. Such 
changes need no electrical work whatever. They can be made by one man without tools. Think 
what this saves the owner whenever the lighting layout has to be re-arranged or when a fixture must 


be removed for repairs or cleaning! 


2 Wire the Uni-Race e Branch- 
circuit wires are laid in the Uni-Race 
and connection is made at each built-in 
receptacle. The receptacles will later 
receive the plug that is built into each 
fixture. The Uni-Race is U.L. approved 
as a raceway with a capacity of five No. 
8 AWG wires or eleven No. 14 wires. 





3 Hang the Uni-Race e The rigid 
Uni-Race is easily lifted and hung in 
any of several different ways. Lengths 
up to 48’ can be hung as a unit if sup- 
ported every 24’ while being raised to 
mounting position. When the branch- 
circuit connection is made, the Uni-Race 
is ready for the fixtures. 


4 “Plug In” the Fixtures @ The 
fixtures are merely “plugged in” on the 
Uni-Race. Hooks on the fixture engage 
in slots on one side of the Uni-Race, 
acting as hinges. The fixture is swung 
closed and latched. The built-in plug 
on the fixture automatically connects 
with the receptacle in the Uni-Race, 


GIBSON MANUFACTURING COMPANY 


1919 PIEDMONT CIRCLE, N.E. 


ATLANTA 9, GEORGIA 


Manufactured in Canada under franchise by Electrolier Manufacturing Co., Ltd., Montreal 





————___— 





Type RAD Heater—Used 
singly ov joined to form 
ovens or heating banks. 
Standard lengths from 
24%" to 85%". 


bs is 
Adjustable Area U-RAD® SS 
— Matches heat intensity 


to work area. Up to 26 
different heated lengths, 
using 6 different size 





_ 
elements. 





RP Radiant Panels— 
Factory assembled sec- 
tions. Sizes from 12” x 
48” to 24” x 66". Work 
temperatures to 700°F. 








} FRB Metaray®—No 
glass, no glare. Fits your 
present lamp sockets. 





Production line heating problems? 
Your CHROMALOX Man has the Answers 


Unrelated as they may seem, the products shown above 
have at least one thing in common .. . each presented 
an unusual heating problem, and Chromalox Electric 
Far-Infrared provided the best answer. 

To cure a long-lasting, no-chip, no-peel finish, the 
plastic bodies of Cushman Motor’s “‘Mailsters” receive 
baked enamel treatment in an oven heated by Chroma- 
lox type RAD Heaters. 

Vacuum forming of plastics poses other problems 
handled by Chromalox Far-Infrared. To obtain deep 
draws in plastic door liners for refrigerators, Admiral 
Corporation uses a bank of Chromalox U-RAD® Heaters. 

Chromalox Far-Infrared has proved to be the best 
heat source for many other materials, too. For example, 
when radiant heat lamps proved too “spotty” for curing 
General Tire & Rubber Co. white sidewalls, the oven 
was refitted with 150 Chromalox Metaray® Heaters. 

Loss due to shelf spoilage of dog food is still another 
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type of problem solved by Chromalox Far-Infrared. 
The manufacturers of Joy Dog Food use Chromalox 
Far-Infrared panels installed over the conveyor line to 
sterilize their product before packaging. 

Chances are you have a production line heating prob- 
lem that can best be solved with Chromalox Far- 
Infrared Heat. You can soon find out—just call your 
Chromalox Man. He’s backed by the world’s largest 
stock of industrial electric heaters, ready for immediate 
shipment. And he offers factory design-engineering 
service for special applications. 


roms ae ae: ae oe 
Elect. Pteat> 






INDUSTRIAL +» COMMERCIAL + RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 
7637 Thomas Boulevard « Pittsburgh &, Pa. 
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the 


N 


SINCE 1897 





witch is fo PYLE- . 









industrial lighting 
fixtures 





EXPLOSION-PROOF 


LE Series (Class I, Groups C and D) 
60 to 500 Watts 
Choice of body and reflector styles. 


EXPLOSION-PROOF Floodlights 
FEA Series 150 to 300 Watts 


DUST-TIGHT 

DE Series (Class II, Groups E, F and 
G and Class III) 

60 to 200 Watts 

Choice of body and reflector styles 


VAPOR-TIGHT 

DO Series 10 watt signal 

or pilot lights 

BO Series 50 to 500 watts 

Choice of body and reflector styles 


FLUSH VAPOR-TIGHT 


Type 1570 Pit and subway lights 
100 and 200 watts 





Literature Furnished On Request 


ee ~e ae 


Sold Nationally Through Authorized Distributors 


THE PYLE-NATIONAL COMPANY 


WHERE QUALITY IS TRADITIONAL 


1344 N. Kostner Avenue, Chicago 51, Illinois 


Branch Offices and Agents in Principal Cities of the U.S. and Canada » Canadian Agent: The Holden Co., Ltd., Montreal 


CONDUIT FITTINGS - 


Railroad Export Department: International Railway Supply Co., 30 Church St., New York 7, N.Y. 
Industrial Export Department: Rocke International Corp., 13 E. 40th St., New York 16, N.Y. 
PLUGS AND RECEPTACLES + TURBO-GENERATORS + MULTI-VENT AIR DISTRIBUTION 
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Remodelling? Give the Lighting a 


Fresh Look with a Luminous Ceiling by 


LITECONTROL! 


Here's another ‘‘team job” where architect, electrical engineer, 
electrical contractor (and the customer) obtained excellent results 
with standard Litecontrol equipment, at sensible cost! 

The architect had to come up with a solution to the deep, high 
ceilinged area and he did. He modernized this old-fashioned in- 
terior adroitly — made a handsome, well illuminated banking area 
by running I-beams across the dome, and suspending Litecontrol's 
integral Luminous Ceiling from the beams. (note small photo.) 
Lamps may be easily serviced from the catwalks 

The diffusing medium (upper photo) is plastic grid louvers 
Beauty of this material is that it is easy to work with (it was cut 
“tailor-made” around the curve of the soffit) it is lightweight 

translucent and has the functional low brightness look with 
high light transmission onto the work surfaces. The shielding 
angles are noteworthy is° x 45° 


RESULT: A lighting job of overall distinction 


Whether you are starting “from scratch’ or are remodelling 
have a ‘problem’ installation (or nor), there is a way to do it 


better with LITECONTROL 


MANUFACTURERS OF FLUORESCENT LIGHTING 
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INSTALLATION: Portsmouth Trust Co., Portsmouth, N. H. 


AREA SHOWN: Main Banking area 

ARCHITECT: W. H. Jones & Son, Melrose, Mass. 
ELECTRICAL ENGINEER: Martin E. Keane Associates, 
Boston, Mass. 

ELECTRICAL CONTRACTOR: Walter Reddin, 

Portsmouth, N. H 

DISTRIBUTOR: Mass. Gas & Electric Supply Company, 
Portsmouth, N. H. 

FIXTURE: Litecontrol Luminous Ceiling, using molded 
plastic grid louvers. Slimline single-lamp strip fixtures on 
24” centers. 

INTENSITIES: Top of tellers’ counters, average 

72 foot-candles in service. 

Work area on tellers’ counters, average 63 foot-candles 
in service. Overall average throughout room, 

52 foot-candles in service. 


” — Si SBOE RRR TG 5 


LITECON TIROIL 


* t, 
KEEP UPKEEP DOWN 
LITECONTROL CORPORATION, 
36 Pleasant Street, Watertown 72, Massachusetts 


DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Concrete agp! 
Eve 
NOW... all ry se 


vanaatil and 
coupling 


ETP 3 


iting vant pintet 


FOR LASTING PERMANENCE! 


.. AT NO INCREASE IN PRICE! 











YOU CAN PROVE 


OF 0b i (-) aed we te Venleal-lem is fehco) mm OCrtelaliae) 
works better...lasts longer 





CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiory: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation 
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MOLDED MAGNET COILS 


The strength and durability of the Cutler- 
Hammer Molded Magnet Coil is but one ex- 
ample of how Cutler-Hammer Motor Control 
is built better to last longer. Rifle bullets 
couldn’t pierce or shatter this coil. What 
chance is there of it being damaged when an 
electrician’s screwdriver slips or when the coil 
is dropped? Boiling oil has no effect on this 
coil. What chance is there of it ever being 
penetrated by moisture or distorted by high 
ambient temperatures? 










Bullet 
after impact 


Proof of durability 
... this Molded 
Magnet Coil 
works perfectly 
even after being 
struck by a rifle 
bullet and boiled 
in oil. 


VERTICAL DUST-SAFE CONTACTS 


To function properly motor control contacts 
must stay clean. And because dust can’t collect 
on a vertical surface, only vertical contacts 
are truly dust-safe. Recent dust-chamber tests 
of vertical and horizontal contact type motor 
starters confirm this fact. After four hours of 
“dusting,’’ the contact resistance of Cutler- 
Hammer vertical contacts remained constant. 
But the contact resistance of horizontal con- 
tacts skyrocketed, and as contact resistance 
increases so does heating, pitting, and wear 
resulting in rapid contact failure. 





PERCENT GAIN IN CONTACT RESISTANCE DUE TO DUST 





#1 Horizontal 
Contact Starter 


#2 Horizontal 
Contact Starter 


Vertical Contact 
C-H Starter 





NO CHANGE 
| 


°o 100% 200% 300% 400% 


Dust Environment Test of Vertical and Horizontal Contact Type Motor Control 

















ADJUSTABLE 3-COIL OVERLOAD RELAYS 


Only 3-coil overload relays can provide de- 
pendable overload protection for three-phase 
motors under all operating conditions. Why 
gamble with costly motor burnouts by using 
motor control that protects only two of the 
three motor windings? 3-coil overload relays 
can be provided in all standard Cutler-Hammer 
Motor Control, no oversize enclosures, or as an 
open component for low cost panel mounting. 
Further, Cutler-Hammer Overload Relays are 
adjustable to within 3% of full load motor 
current, not 10% or 12% as others. Cutler- 
Hammer Overload Relays allow the motor to 
work up to full capacity, provide positive 
protection without nuisance tripping. 


Molded magnet coils, vertical dust-safe contacts, 
and adjustable 3-coil overload relays are plus 
features that add up to bonus performance 
whe er Cutler-Hammer Control is used. Why 
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Heater coils can be placed 
in any of the four posi- 
tions to adjust the over- 
load trip point to within 
3% of full load current. 














settle for less when Cutler-Hammer Motor 
Control costs no more. Write today for Pub. 
EN150-G241. Cutler-Hammer Inc., Milwaukee 1, 
Wisconsin. 





““Sometimes I 
think this is a 
poor territory”’ 


You can find live prospects and the kind of business you want 
— through DODGE REPORTS 


If you're looking for profitable business in the new construc- 
tion field, information and timing are vital. You need detailed 
facts on what’s going on in your market every day. You need 
to know when and where to act. Only in this way can you 
go after the kinds of jobs that will do you the most good. 
That’s where Dodge Reports come in! They’re mailed to 
you daily. They tell who’s going to build what and where - 


in your area...in the types of construction in which you're 
interested. You know at once whether any given project is 
right for you. Follow-up reports tell you when bids (or 
rebids) are wanted—and even with whom you're competing. 

If youdo business anywhere within the 37 eastern states, let 
us show you how Dodge Reports can improve your operation 
and your profit picture ... keep you ahead of competition. 


WRITE FOR FREE BOOK 


F. W. Dodge Corporation, Construction News Division, 
119 West 40th Street, New York 18, N. Y., Dept. ECM49 


Send me the book “Dodge Reports — How to Use Them Effectively” 
and let me see some typical Dodge Reports for my area. I am interested 


in the general markets checked below. 


f 


= 


Engineering Projects (Heavy Construction) 


House Construction ] General Building 


Area 
Name 
Company 


Address 


ELECTRICAL CONSTRUCTION 


AND MAINTENANCE .. 


Dodge Reports 
For Timed Selling 
to the Construction Industry 


. APRIL, 1959 





direct burial 
feeders 











4/3 TYPE UF 











adil 
[oe ee elie. Ww 











lower material costs ~~. 
lower labor costs 





1956 NEC regulations now permit the use of UF in single conductor 
sizes through 4/0 for direct earth burial (when provided with 
overcurrent protection) on 600 volt lines. Now you can save both 
on materials and labor by using Columbia UF in place of other 
types of more expensive cable or in place of wire and conduit 
combinations for direct burial applications. 


Columbia UF is available in two and three-conductor assemblies, 
with and without ground wire, and in single-conductor sizes 
through 4/0. 


Approved by Underwriters’ Laboratories 


ote) BET. I-17. a ov.\ -] & ar. ae a on gil ome ose). ie 


Serving the Electrical Wholesaler Since 1912 
255 CHESTNUT STREET BROOKLYN 8, N. Y. 





Fiex-Seal Non-Metallic Sheathed Cable 
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The most dependable 


ever offered now backs 








hs Ae 


oy 12 



































] The same setting wheel used for setting 2 Then, simple, reusable steel pin is in- 3 Reusable plastic roller slides onto pin, 

master clock to the correct time is used serted in chain link opposite minute without special tools, to sound program- 
to set the programmer. Time and program mark indicating time signal is to sound signal. Any signal can be changed without 
bells are always in step with one another Light section is day, dark section is night. affecting any other part of program. 
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nationwide service 


up HONEYWELL 
CLOCKMASTER 
SYSTEM 


A Honeywell expert is always on hand, 
beginning with initial clock and pro- 
gramming planning... .continuing through 


years of efficient, convenient service. 


Honeywell sales engineers work closely with architects and engineers 
in planning a master time and programming system. 

During installation, experienced Honeywell installation supervisors 
are present to answer any questions and check the finished job. Once 
the system is in operation, Honeywell's factory-trained men provide 
free service for one year. Then Honeywell offers a low-cost maintenance 
plan that includes regular inspections and prompt, efficient service by 
skilled men who are available immediately when needed from 112 
Honeywell offices throughout the country. There is one in your area 

Handsomely-designed Honeywell clocks come in dial sizes of 9, 12, 
15 or 18 inches. They may be flush or surface mounted. They're easy 





to install and have standard plug-and-socket connections. 





For more information about Honeywell's Master Time and Program- 
ming Systems, call your nearest Honeywell office. Or write Minneapolis- 
Honeywell, Dept. EC-4-04, Minneapolis 8, Minnesota. 








*Trademark 


Honeywell 
er spinon dees oe Sona Tout ww Couttol 
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ALLIS-CHALMERS 
low voltage 
switchgear 


Here’s 


Proven 





ccuracy 


3 independent 
elements available 


in series trip device 


This time-proven feature of Allis-Chalmers low 
voltage switchgear provides: 


® Accurate settings — Adjusting knobs with 
calibration scales on front of trip device permit 
operator to adjust elements independently and set 
pickup for long time (80-160%), short time (500- 
1000%), and instantaneous (500-1500% ). 


® Accurate action — Silicone oil-filled, positive 
displacement time-delay device is completely 
calibrated and sealed under vacuum. 


® Accurate adjustment — Minimum, maxi- 
mum and intermediate time-delay band settings 
are field adjustable for each pickup value for fine 
selectivity. 


® Accurate indication — Overcurrent trip flag 
to indicate phase which caused tripping of breaker 
is available. 


Each trip element has its own armature and each 
armature acts directly on trip block. Accurate 
trip device is only one feature of Allis-Chalmers 
low voltage switchgear. For complete details, call 
an A-C office or write Allis-Chalmers, Power 
Equipment Division, Milwaukee 1, Wisconsin. 


Operator inserting circuit breaker using positive-position 
pantograph. Note trip device accessibility, dead-front 
breaker, and drawout interlock. 





Cutaway shows arrang t of P ts in Allis- 
Chalmers direct-acting series trip device. Note calibration 
scale below adjusting knobs and time band setting on 
armature extension. 


& ALLIS-CHALMERS 
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NEW RACO 4° SQUARE TILE COVERS 


with device mounting holes inside 


tS 
os 


.....@liminate drilling or chipping 
to clear mounting holes 
a3 ...full range of depths-'9" to 2” 
in single and two-device styles 


a's . ao ca He 

















ae 
°° 2 ato SD 


fs ... designed to provide a 
faster, neater installation 











Raco 4” Square Tile Covers simplify and eliminate 
many installation problems. There’s a range 

of depths in single and two-device for all types of 
wall thickness which provides a finished 


appearance and permits easier accessibility in 





wiring. Engineered for quick, easy mounting. 
Raco Covers have straight-side design which 
eliminates chamfering or beveling. Flanges are 


turned in, keeping device mounting holes from 


éP Flanges turn in—no plugging being plugged. This is a big advantage. 


" Investigate the time-saving benefits, 
of device mounting holes 


2) No chamfering or beveling Yad (Mn lays hey FY 
required because of RACO'S <a 
straight-side design 


& Raco single or two-device tile 
covers fit any 4" square box 


4) 6 covers—choice of depths for 
every type wall construction 


Single-Device Tile Cover Two-Device Tile Cover 


ALL-STEEL EQUIPMENT INC. 
AURORA, ILLINOIS 
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al Panelboard planning helps 









The special requirements inherent in modern 

hospital function make design and selection of 

the proper components to POWER-UP the elec- 

trical system far more exacting than for many 
other applications. 

One example of careful electrical planning is the 

United States Naval Hospital addition at San 





Power-up San Diego Naval Hospital 


Diego, California, where Westinghouse Panel- 
boards were specified to serve as the vital nerve 
centers of the hospital electrical distribution 
system. 

In addition to several Westinghouse switch- 
boards, a total of seven Westinghouse type CDP 
power distribution panelboards and 64 type NA1B 


Architect-Engineers: Welton Becket and Associates 


vaAuU. 


lighting panelboards were installed in the new 
1000-bed addition to the naval hospital. 

Find out how Westinghouse Panelboards can 
help you POWER-UP for greater profits; con- 
tact your nearby Westinghouse office, or write: 
Westinghouse Electric Corporation, Box 868, 
Pittsburgh 30, Pennsylvania. 


J-93544 


United States Naval Hospital, San Diego, California 
ARCHITECT-ENGINEERS: Welton Becket and 
Associates, Los Angeles, California 


GENERAL CONTRACTOR: George A. Fuller Co. 
Los Angeles, California 


Hospital electrician examines Westinghouse NA1B 
Panelboard on corridor wall. Each of these 64 panel- 
boards controls 40 different hospital lightirg circuits. 


you CAN BE SURE...IF its Westinghouse 




















to complement Sylvania’s New Troffer Series 


Now at your command—shallow recessed fixtures in 1’, 
2’ and 4’ widths to fit all modern ceilings. 

Sylvania’s new Troffer Series represents completeness 
in every sense of the word. Three separate housing designs 





The advanced features found in Sylvania’s Troffer 
Series— shallowness, concealed hinges and latches, 
variety of housings and shieldings, snap-up hanger 
and many others—are typical of the inherent advan- 
tages built into each and every Sylvania fixture line. 

Take a look at Sweet's Architectural File for a 
quick review of Sylvania's complete and modern 
line. Better yet—send for a complete fixture catalog 
today. Leaf through it and you'll soon discover the 
wide choice of fluorescent lighting equipment 
offered by Sylvania. 











are available to fit quickly and easily into every type of 
ceiling construction. You get complete choice of shield- 
ings in both one and two foot widths—and in four and 
eight foot lengths. Matching incandescent Accent Units 
allow for pattern lighting or the creation of special effects. 

To complement this Troffer Series and to expand the 
design potential of recessed lighting systems, Sylvania 
now offers a versatile 4’ x 4’ shallow recessed fixture 
featuring the same clean, smart appearance and the 
up-to-date design advantages which permit simpler and 
faster installation. This attractive 4’ x 4’ unit places 
another distinctive and useful lighting tool in your hands. 

For complete information on Sylvania’s Troffer Series 
and 4’ x 4’ units, write to: 

SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC Propucts INc. 
Department 59-1 
One 48th Street, Wheeling, West Virginia 


omen SY LVAN IA 


Fluorescent Lighting Fixtures and Systems 
v FIXTURE VALUE IN EVERY PRICE RANGE 


LIGHTING « TELEVISION « RADIO « ELECTRONICS *« PHOTOGRAPHY + ATOMIC ENERGY + CHEMISTRY-METALLURGY 
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1. Gasoline, oil, air and water 
are dispersed from a new port- 
able gas station that can roll 
around the parking areas of 
shopping centers. 


Sow 


WU 
2. A recently patented tape 
measure multiplies two dimen- 
sions to give a result in square 
inches. 


Sw 


w\ 


3. Tirex cords and cables have 
served the mining industry for 
nearly three decades with an un- 
challenged record of long service 
life. Recent tests prove that the 
ampacity of a Simplex Tirex 
neoprene armored shuttle car 
cable exceeds that of an equiva- 
lent plastic insulated and 
jacketed shuttle car cable by 
5 to 8 percent under the same 
operating conditions. 


4. A tempering process is being 
used for glass tumblers which 
are said to withstand normal 
falls on even the hardest ma- 
terials. 

és 
5. A new instrument inspects 
every square inch of paper elec- 
tronically while the paper ma- 
chine is running. 

és 
6. A_ full-range electrostatic 
high fidelity speaker is being 
made. 
7. A miniature lamp, particu- 
larly for aircraft wing tips, 
gives about twice the light of a 
100-watt bulb but is smaller 
than a cigarette. 


Ww 
8. An electric motor that can 
be reversed in a thousandth of a 
second is made for servo mech- 
anisms. It weighs a little over 
one ounce. 


Ww 
9. Points on a graph can be 
spotted at the rate of 10,000 per 
second with a new cathode ray 
printer. 
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10. Three million bits of infor- 
mation can be stored in a tape 
recorder small enough to be 
held in one hand. It is to be 
used in outer space and can 
withstand acceleration forces 
up to 50 G. 

& 
11. A new ultra-sensitive de- 
tector responds to less than one- 
twentieth of a billionth of a 
watt of infrared radiation. 

& 
12. Simplex Condex interlocked 
aluminum armor is now avail- 
able with a baked enamel finish 
in a wide variety of colors. 
Cables up to 4” in diameter or 
more may be ordered with this 
new armor for color coding or 
other identification purposes. 


= 


\ 


Further information on these 
news items and on Simplex 
cable is available from any 
Simplex office. Please be 
specific in your requests. 

és 
13. An electronic corrosion 
meter can detect as little as a 
millionth of an inch of corrosion 
inside pipes or equipment. 

CS 
14. A new electric motor will 
operate under water at pressures 
up to 3,000 pounds per square 
inch. 

rs 
15. An interesting application 
of the mercury switch is in an 
ear-worn alarm for long distance 
drivers that buzzes whenever 
the head nods. 


— 
16. A laboratory is being equip- 
ped to test models of the first 
ion-rocket engine for flight in 
outer space. 


WwW 
17. A small helicopter uses the 
principle of a lawn sprinkler. 
The rotor tips are driven by 
compressed air jets supplied by 
a turbo-jet engine. 


18. Rocket motors may now 
use a high-strength steel in the 
widest sheets ever made (160 
inches). These sheets will ma- 
terially reduce the number of 
welds. 
& 
19. A briefcase recorder will re- 
cord for four hours and will pick 
up within a sixty-foot radius 
without an exposed microphone. 
& 
20. An electroluminescent lamp 
is being made for household use. 
It is a phosphor-coated flat 
panel without a filament. Its 
rated life is 10,000 hours. 


(ES ASRS alee a 





Power Package 


Since its development as a cable insu- 
lant in the early 1940’s, polyethylene 
has shown great promise as an excellent 
high voltage insulation because of its 
high dielectric strength and low loss 
factor. 

Leading the way in research and manu- 
facturing development, Simplex has 
overcome the problems inherent in 
making cables with heavy walls of 
polyethylene and now regularly quotes 
and manufactures cables of this type 
for 5 to 15 kv service. In addition, 
Simplex has manufactured and will 
discuss polyethylene-insulated cables 
for operation up to the 34.5 kv level. 
SIMPLEX WIRE & CABLE CO. 

Cambridge, Massachusetts and 
Newington, New Hampshire 
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New AIM Brand Slotted Angle is adapt- 
able to all kinds of applications, even 
such an unusual installation as this 
street light testing device. 















AIM Brand Slotted Angle Pri) 
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Now vou can weld a perfect. permanent ele 





Cut Costs on Any Job with 


SLOTTED ANGLE 


For extra savings on every electrical installation, use versatile, new 
AIM Brand Slotted Angle—the only framing material that gives you 
Lock-Joints, Friction-Joints and 4” structural bolts. 
A new, exclusive, slot-and-hole bolting pattern cuts installation costs, 
provides durable structura] assembly and ease of apparatus attach- 
ment. Friction-Joints, easily formed by bolting through the slots, 
offer good rigidity. Bolting through the round holes gives you Lock- 
Joints for maximum strength and rigidity. All standard electrical 
fittings adapt to ¥%” holes; no reaming or special fittings needed. 
Save on installation time, handling and storing. And you make 
an initial saving on material cost. 


Cold-rolled galvanized steel, AIM Brand Slotted Angle is available 
in two sizes: Standard 225-80 (21%4” x 1144” x .080”) and Heavy-Duty 
300-104 (3” x 14%” x.104”). Packaged in 10 pieces of 10 or 12-foot 
lengths with nuts and bolts. 

AIM Brand Slotted Angle is a product of Acme Steel Company, 
U. S. pioneers in slotted angle framing material. Stocked locally by 
leading distributors or write: Dept. EBD-49, Fabricated Materials 
Division, Acme Steel Company, 135th Street and Perry Avenue, 
Chicago 27, Illinois. 




































4 SOMETHING ‘ 
J REALLY NEW IN LIGHTING! 
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NEW, eS 
SENSATIONAL = 
SELF- Fees 
SUPPORTING ‘%¢ 
LAMP i 
HOLDER! 


Lamp is inserted into plas- 
tic tube where base pins 
snap into socket with 3 Ib. 
grip, giving best possible 
electrical connection in in- 
dustry. No support of Lamp 
is necessary. Socket floats 
inside tube holder without 
attachment to fixture, 
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Mr. Robert Lester, President of TRANSOLITE CORPORATION, holding the new Hot Cathode, 
slimline U-Tube with snap-in base pins. 


The Transolite System is an innovation in lighting and ceiling installation 


INCOMPARABLE FEATURES: 





@ HIGH FOOT CANDLES AT LOWEST COST IN INDUSTRY «STANDARD WESTINGHOUSE GROOVE-PIN LAMP ita 

@ SENSATIONAL NEW SNAP-IN SLIMLINE BASES a4 

Hot Cathode, 86T12 U-LAMPS, in all colors @ PLUG-IN BALLASTS AND SOCKETS REQUIRE NO WIR- eit 

@ PROVIDES WIDE COVERAGE FROM SINGLE RACEWAY ING AND CAN CONTAIN EXTRA CIRCUITS FOR CON- jee 
FIXTURE TINUOUS WIREWAY te 

fag. © NEW 1000 VOLT GENERAL ELECTRIC FLUORESCENT =, MaiNTENANCE IS CUT TO A MINIMUM WITH THIS Re 4 
hues: | @ IDENTICAL LAMP SOCKETS ELIMINATE PUSH-SPRING betbann Ke Fs. 
ae CTYPE @ LOW COST SINGLE POINT WIRING INSTALLATION [4g] 


Tested and approved by U. S. Testing Co., Inc. and Underwriters Laboratories o 


SEND FOR ILLUSTRATED BROCHURE Bal 
developed and manufactured by id 


RANSOLITE CORPORATION 


550 Fifth Avenue, New York 36, N. Y.ePlLaza 7-6620 


Some Franchised Distributorships available 








WELD ANYWHERE, TO CABLE 
OR FLAT, WITH THIS COM- 
PACT, LIGHTWEIGHT THERM- 
OMOLD. Completely self-con- 
tained...needs no external 
source of power, no special 
skill. Mold fits over conduc- 
tors, clamps cable in the right 











position. 


THERMOWELD 
works everytime 
— no misfires. 


Plastic cartridges 
have morsture-tight 
caps. Sealed 
polyethylene 
envelope with 
sslele-340id-m-leh-telaelial4 
Silica gel keeps 
powder perfectly dry 
Starting powder 
won't mix with 
Tiel tal -Menar- iad: 
even if cartridges 


assures positive 
T-dalhdlelamei 
welding powder 





Now you can weld a perfect, permanent electrical 


— Ti zs —— 


JUST POUR WELDING POW- 
DER INTO MOLD, TAP TO RE- 
LEASE STARTING CHARGE. 
Unique composition of start- 
ing charge prevents mixing 
with welding powder, assures 
positive firing. Exclusive weld- 
ing powder formula produces 
easily removed slag. 


ASK YOUR BURNDY DISTRIBUTOR OR REPRESEN 





ELECTRICAL 


In Europe: 


Cable maintenance was a constant problem on 14 
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connection every time with 


0 Wie tel 


structure... easily and economically 


# 
fie 





CLOSE COVER AND IGNITE 
CHARGE WITH FLINT GUN. 
Fast-burning powder fires 
every time. THERMOWELD re- 
action forms liquid, super- 
heated copper which flows 
over and around conductors, 
fusing them into solid copper 
weld of 100% greater cross- 
sectional area than cable. 


GET A PERFECT, PERMA- 
NENT THERMOWELD CON- 
NECTION QUICKLY. Current- 
carrying capacity greater than 
conductors themselves. Con- 
nection is completely mois- 
ture proof, never corrodes 
or loosens, costs little to 
install, good for the life of the 
conductors. 


VERSATILE 


You can THERMOWELD almost 
all steel or copper connections, 
including... 


CABLE TO 
CABLE 





TATIVE FOR A DEMONSTRATION...OR WRITE 





THERMOWELD SURFACE 


makes cable 
—+4 thru 
2,000 Mcm 
— lug, bus 
Flalemir- ye 
surface 

fore) alal=108 aie lah 















CONNECTIONS cum 


Antwerp, Belgium el gelpi com Or-lar-ler-) 





Neoprene jacket 
protects Simplex cable 
from salt water 
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Cable maintenance was a constant problem on 14 
movable span bridges of the New York, New Haven and 
Hartford Railroad. Tidewater corroded the steel armor 
jacketing on the submarine cables (running from opera- 
tor’s cabin to center pier rotor motor) and eventually 
led to cable failure. 


In 1957, Simplex Wire and Cable Company recom- 
mended cable jacketed with DuPont neoprene to re- 
place the original cable on the bridge shown below. The 
superior construction of the neoprene submarine cable 
has provided lasting protection from corrosion. In addi- 
tion, the resilient neoprene sheath protects the cable 
from damage by floating ice and debris. 


On the basis of this performance, the railroad plans 
ultimately to replace all their armored submarine cable 
with the neoprene-jacketed construction. 


For durability and long-term economy, specify wire 
and cable jacketed with neoprene. For more about neo- 
prene, write to: E. 1. du Pont de Nemours & Co. (Inc.), 
Elastomer Chemicals Dept. EC-4, Wilmington 98, Del. 





REG. uw 5. par. OFF 


Better Things for Better Living . . . through Chemistry 


NEOPRENE 
HYPALON® 
VITON™ 
ADIPRENE® 


SYNTHETIC 


RUBBER 
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WHEELER-FULLERTOlP 


63 Wheeler-Fullerton alu- 
minum, deep-bowl, Hi-Bay, 
18” reflectors with wire 
guards. Alzac finish pro- 
tects reflecting surfaces, 
resists corrosive atmos- 
pheres, repels moisture 
attack. Ventilating slots for 
cooling; steel necks for ad- 
ditional strength. Uses 1000 
watt incandescent lamps. 

50 Wheeler-Fullerton alu- 
minum, deep bowl, Hi-Bay, 
14" reflectors with Alzac 
finish, light the bleachers 
with 300 watt incandescent 
lamps. 

intensity of light over ice 
is 50 foot candies and over 
goals, 70 foot candles. 


Boston College Rink, McHugh Forum, 
Highlights Custom Designed Efficiency 


In college hockey there’s no substitute for top flight perform- 
ance on the rink, or overhead. The right intensity of light on 
the right spot, for players and spectators alike, depends on 
the most careful lighting design and skill of installation. That's 
why for Boston College, Wheeler-Fullerton easy-maintenance 
fixtures are the first choice. 
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Architect — M. A. Dyer Company, Boston, Mass. 
Electrical Engineers — J. M. McCusker Associates, Jamaica Plain, Mass. 
Electrical Contractors — M. B. Foster Electric Company, Boston, Mass. — 
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Above: Super Parause” RHW, Type RR for direct burial. 


To meet today’s 
ever increasing 
power demands... 





Paranite Paraseal® RHW, Type RR for duct. 


‘PARANITE 


WIRE AND CABLE BEING SPECIFIED 


for tomorrow’s quality, dependable 
and trouble-free installations! 





Below: Paranite Paraseal® RHW braided, for use in conduit. 





Sales Offices in all principal 
cities — sold only through 


» Recognized Electrical 
Distributors 
® 
om PARANITE WIRE AND CABLE DIVISION 


62 


z Ue ; Essex Wire Corporation | MANUFACTURING PLANTS: Marion, Ind.; 


Jonesboro, Ind.; Tiffin, Ohio; 


FORT WAYNE, inNDIANA Birmingham, Ala.; Anaheim, Calif. 
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are you buying 
completely rustproof conduit? 








PITTSBURGH STANDARD HOT- DIP GALVANIZED CONDUIT IS 


The zinc chromate coating that characterizes Pittsburgh Standard Hot- 
Dip Galvanized Conduit doubles the protective life of the galvanizing. 
And the hot-dip galvanized and coated threads stay bright, clean and 
sharp. No chasing or cleaning required even when conduit lies in stor- 
age for months. All thread protectors are color-coded for easy size 
identification. 

For ease in handling, Pittsburgh Standard conduit is banded into 
master lifts, and the individual bundles of each size are identified by 
color-coded bundling tapes. All these features are yours at no extra cost 
when you buy Pittsburgh Standard. Ask for them at your electrical dis- 
tributor’s. Pittsburgh Standard Conduit Company, Verona, Pa. 


PLANTS AT VERONA AND MORRISVILLE, PA 
RIGID STEEL CONDUIT - ELECTRICAL METALLIC TUBING - ELBOWS - COUPLINGS - FITTINGS 
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BECAUSE EASY WIRING SAVES INSTALLATION TIME AND MONEY 
~_... Two All-New RODALE Receptacles* With Back Wiring! 





@€ 


Grounded Duplex Receptacle 


... with “break-off” feature as Grounded Combination 
FOR TWO SEPARATE CIRCUITS Both Feature BACK WIRING Receptacle 


veni “break-off” between lin for quick, simple installation 
Convenient “breck-off” between line *e ONE UNIT FOR TWO PIECES 


terminals permits two-circuit installation 2 é . 

—allows for switch control of one out- of Electrical Equipment Needing 
let, if desired. Rated 15A-125V. TWO DIFFERENT VOLTAGES 

* SPECIFICATION GRADE — meets Fed- e 

eral Specifications — No. WR-00151b » | gota . ' One receptacle supplies power 

© Plaster cars with convenient break- . > i es both for a piece of 125V equip- 

off type washers ment (such as a power drill) and 

© Takes #14, #12, «10 wire y for a piece of 250V equipment 

stadt want 2-ube rate . (an air conditioner, for example). 

a “ Saves the need for a second box. 


polarized caps 
* Takes «14, #12, #10 wire 


FOR ALL 115V-125V EQUIPMENT ' ' . Meigs 
2 Green Hexagonal Grounding break-off type washers 


Screws—for wiring convenience © 125V receptacle can be used 
with 2-wire regular or polarized 


*2 more reasons why you'll find . . . 
RODALE HAS A COMPLETE LINE OF WIRING DEVICES 
For Just About Any Job 


Sold only through electrical wholesalers. SSA. 
For further information on #872, #772— ; manufacturing co., inc. 
a.) odale dept. C4 emmaus, pa. 


or the complete line, write Rodale direct. 
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(ojclouee -. the measure of cable superiority 


Note how, in Brands A, B and C, there is a marked lack of balance 
between abrasion resistance and ozone resistance. This means that 
these cables can crack long before they wear out. Also, it is 


Every brand of cable must have certain important electrical chor- 
acteristics. But not every brand will have these characteristics in the 
same relative proportions... and it's this fact that makes a differ- 
ence in cable life and performance. Look at these significant test 


results. 
BRAN D 


CAROL a B Cc 





Electrical Insulation Resistance (1) 100 17 16 68 





Cold Bend °F (2) —50 —45 —90 —50 





Abrasion Resistance (1) 91 62 100 92 
100 6 18 12 


Note: (1) 100 indicates best—others % of best (2) cold bend—actual test temperature 

















Ozone Resistance (1) 





quickly apparent that needlessly high cold flexibility may be built 
into a cable...but at the sacrifice of more important electrical 
properties. 


But Carol cable, in addition to having the highest combined rating, 
is also the best balanced... with primary emphasis on the charac- 
teristics most vital to cable life and performance. The balance 
built into Carol cables is your assurance of superior quality 
throughout... extra quality and performance where it is most 


PORTABLE CORDS - POWER SUPPLY CABLE + CONTROL 
CABLES - WELDING CABLE - GOVERNMENT TYPES - CORD SETS 
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Another new development using 


B.EGoodrich Chemical «++ materia 


“Showplace of the Nation,”’ Radio City Music Hall uses cable insulated with Geon made by Plastic Wire & Cable 
Corporation, Jewett City, Connecticut. B.F.Goodrich Chemical Company supplies the Geon polyvinyl materials only. 


Cable at Radio City Music Hall gets 
lighter touch from Geon 


Changes in electrical setups backstage 
during shows at Radio City Music Hall 
were a problem because the electrical 
cable was so heavy —it took two men to 
lift a 100-ft. length. Now a new cable 
insulated with Geon polyviny! material 
solves the problem — it is so light that 
one man can easily lift a 100-ft. coil. 

In addition to being lighter, cable 
insulated with Geon is considerably 
reduced in bulk, making it easier for 
the set designer because it is ideal for 
hook-ups to lightweight backdrops. 
Geon-insulated cable lies flat, too, 
unlike old-style cable. It is excellent 
for use in traffic areas—like stages. 


In a place where many people gather, 
safety is also a primary consideration. 
Again Geon scores—because it has ex- 
cellent dielectric properties. Inspection 
authorities have approved. There are 
no braids to rot, or to wick moisture. 
There is no lead sheathing to corrode. 
And this insulation of Geon is strong, 
fire-resistant (will not support combus- 
tion), and has good flexing properties. 


Here’s another way Geon polyvinyl. 


material is providing the key to new 
product applications. You can get more 
information by writing Dept. AU-1, 
B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 


Ohio. Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyvinyl! materials « HYCAR rubber and latex 
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GOOD-RITE chemicals and plasticizers «* HARMON colors 
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NOW! 


SRE sea 


ALL WITH DOORS 


... panelbase 
assemblies for 
12, 20, 30 & 42 circuits 


PLRZAINILK ZALO ZAIN 
» CENTERS 








With these new ® Load Centers—with space for 12, 20, 30, or 
42 single-pole circuits— you can reduce wiring time, cut 
equipment cost and furnish a much better, more compact installation, 


Doors are now standard on all Frank Adam Load Centers, from 
12 to 42 branches. Conceals branch circuits— protects them from 
possible damage—helps discourage unauthorized use— makes 

a neater, more attractive installation. 


Immediate Delivery From Your Wholesaler 

All contacts and bus bars heavily electro silver plated. One-piece galva- 
nized enclosures, roomy gutters ALL sides, plenty of knockouts. Sequence 
bussing permits any pair of single-pole breakers to be made into double- 
pole with handle extension. Panel-base adjustable for flush or surface 


nounting pprovet al se See our catalog 
mounting. UL approved for label service. in SWEET'S 


wt 
* ‘ As 
Saari 


dam ELECTRIC COMPANY & 
P.O. BOX 357, MAIN P.O. «+ ST. LOUIS 66, MO 


/ 


afety switches + load centers * Quikheles 
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QP QUICKLAG-P CIRCUIT BREAKERS 


... most dependable, safe 


circuit protection made 


Thermal magnetic—quick- 
make, quick-break. Trip-free 
handle prohibits tiandle from 
being held closed on overloads 
and shorts. Time lag feature 
prevents tripping on momentary 
harmless overloads. 


CAPACITIES: 10, 15, 20, 30, 40 and 50 amps. 2-pole and 
3-pole common trip breakers available, 
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Whatever your problem, simple or complex, our engi- 


neers assist in designing the system that best suits your 





needs. Simply call your nearest Sperti Faraday represent- 


ative or write Sperti Faraday, Inc., Adrian, Michigan. 


Sperti- Faraday installations 
- - : : include Rockefeller Center, 
In Canada, write Sperti Faraday, Ltd., Montreal. Waldorf-Astoria Hotel, Hotel 
Astor, Hotel Lerington, Walter 
Reed Hospital, Johns Hopkins 
Hospital and many others. 


Specialists in: FIRE ALARM SYSTEMS ¢ COMPLETE CLOCK SYSTEMS © HOSPITAL SYSTEMS « 
PATIENT OBSERVATION (CLOSED CIRCUIT TV) © AUDIBLE SIGNALS © ANNUNCIATORS © CODED 


PAGING SYSTEM »* SYNCHRONOUS CLOCKS « TRANSFORMERS © CONTACT DEVICES Spent 
Faraday Inc. | 


ADRIAN, MICHIGAN 


r 








“VISACALL AC UNI-PACT HORNS KODE MASTER SINCE 1875 DESIGNERS AND PRODUCERS | 
VIBRATING BELLS Closed Circuit TV For Supervision Cat. No. 121-U Megaphone Page-Boy of your Organization OF VISUAL AND AUDIBLE SIGNALS i 
Cat. No. 2000 of Hospital Patients Visacall-6 Projector Cat. No. 805 j 
| Ee ; ee ee ee 
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Illustration, above, shows size relationship of a Hubbell 
4-wire, 50 amp. ‘‘Twist-Lock” cap and a midget 2-wire, 10 
amp. “Twist-Lock” cap...a good indication of the wide 
range of sizes and ratings available. 


Twist-lock 


... for every purpose 


“Twist-Lock”’, first and still the finest locking connector 
made, is designed for portable electrical equipment requir- 
ing constant contact pressure and safe, secure locking 
protection and convenience. It is ruggedly constructed 
to withstand abuse and provide long life service. “‘Twist- 
Lock” offers many wiring features which simplify installa- 
tion and eliminate costly service call-backs. 


8 DIFFERENT LINES 

“Twist-Lock” represents the safest and most complete 
quality line of locking connectors ever developed. Caps, 
connector bodies, motor bases and receptacles are available 
in the eight different types and sizes shown at right, and 
in ratings to conform to your electrical specifications. 











Every cap and connector body from 10 amp. to 50 amp. is 
now available with “Seal-Tite” rubber covers for weather- 
proofing purposes, protection from dust and dirt or from 
hard knocks and rough usage. 


HARVEY HUBBELL, INCORPORATED (er rrr ’tines device mode, Used 


BRIDGEPORT 2, CONNECTICUT + IN CANADA: SCARBOROUGH, ONTARIO fer fivorescent lighting. 
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For contractors who want the finest. . . 


Phelps Dodge 
Habirite-Habirprene 
Cable with 

Wire Shield! 


Phelps Dodge pioneered the use of a wire shield as a standard item 

in power cable construction. From this background and experience, 

Phelps Dodge developed its outstanding Habirite-Habirprene high 

voltage cable with a wire shield. This cable offers a number of ad- 

vantages over ordinary “RR” cable with tape shield including: 

1, Greater flexibility; minimum bending radius in most cases is less than 
half the bending radius of tape-shielded cable, making installation 
easier in confined areas. 


@ , Rugged wire shield can be braided or bunched for use as a ground 
lead at splices and terminations. Intermediate steps in making ground 
connections are eliminated, saving time and effort. 

3, Dependable wire shield continuity provides protection against hidden 
shield rupture which can occur during installation or in service. 

4, Overall wire shield resistance is constant without the variations found 
in tape-shielded cable. 

Habirite-Habirprene cable with a wire shield assures you the ut- 

most in safety, durability and handling ease. 


See your Pheips Dodge Distributor ! 

















PHELI DODGE COPPER PRODUCTS 
CORPORATION 





300 PARK AVENUE, NEW YORK 22, N. Y 


SALES OFFICES: Ale t gham, Ala, Cambridge, Mass , Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, Fort Wayne, Greensboro, N.C Houston, Indianapolis, Jacksonville, 
Me Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore, Richmond, Rochester, N.Y, San Francisc t Louis, Seattle, Washington, D.C 
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Power Packed Programs 


Industry campaigns backing up residential electrification will be 
supported this year by an unprecedented outlay for advertising 
and sales promotion. “Housepower”, “Live Better Electrically”, 
“Medallion Homes’, and the new “Light for Living” programs, pre- 
viewed at the National Wiring Conference in New Orleans last 
month, promise that powerful and spectacular messages will reach 
home owners and builders everywhere, creating new demands for 
modern wiring, appliances and lighting. 


Add to these giant projects, the recently announced “Total Elec- 
tric Home” promotion, plus a number of other manufacture-spon- 
sored activities and the supporting promotion on the national 
level for local sales is greater than any builder program ever con- 
ceived in this country by any industry. 


For electrical contractors active in residential wiring and resi- 
dential electrical modernization, the opportunities for solid, 
profitable business are virtually unlimited. Huge segments of the 
high-powered promotions are directing customers straight to his 
doorstep—as the Housepower specialist and the dealer for contrac- 
tor-installed electrical equipment. 


With opportunity comes, inevitably, responsibility. National ad- 
vertising will inspire popular interest and will bring the customer 
to the contractor. He can carry the sale through to the customer’s 
enthusiastic satisfaction and his own ample reward—if he will 
take the trouble to keep informed and be ready to deal constructively 
and understandingly with the questions that prospects will bring 
to him. And, of course, the same rule holds for every one of his 
employees who is in contact with the public. 


Close identification with the national programs is of the utmost 
importance. Truck decals, window displays, business cards, letter- 
heads, and advertising should carry the program symbols. The 
“Housepower Rating” and ‘“‘Housepower Estimate-Proposal” forms 
should be used. Each of these devices is not only useful to the 
contractor but are continuing reassurances to the customer that 
he is following the right procedure to obtain what the advertising 
offers. 


The power-packed promotion programs for 1959 are going to 
produce business for the electrical contractor right in his own 
backyard. And his effective participation is a keystone role that 
can ultimately decide the success or failure of millions of dollars 
worth of advertising and sales promotion. The stakes are high. 
The market potential is measurable in billions of dollars. It’s big 
business and deserves alert attention and smart organization by 
progressive electrical contractors to carry through sales and instal- 
lations at the customer level with a high order of professional skill 
and responsibility. 














Your customers may need audible and/or visual signaling facilities for paging or warning. They may need 
intercom for a dozen different industrial conditions. You can meet every signaling need by calling Graybar. 


How to plan SIGNALING that will 


LOCATE —- WARN — 





anyone, anywhere in the plant—or out 


“New construction, additions or modernization may confront you with 
signaling problems. By calling Graybar first, you’ll get the facts on 
the newest and finest developments of such leaders as USI on sound 
powered telephone; Edwards code-paging and calling systems; 
Webster intercom, Federal signals and Sperti Faraday annunciators 
and clocks for every usual and specialized condition. 


Calling Graybar enables you to fill every signal need from one 
single, convenient source. Your Graybar Signaling Specialists make 
it their business to know the special advantages of all the latest 
equipment. 


Remember, too, that Graybar distributes everything electrical for 
wiring, lighting, power and ventilation. 682 








Everyone who plans, uses or installs signal- 
ing equipment can use a copy of this free 
Signaling Selection Guide, produced by the 
Federal Sign and Signal Corporation. If you 
are located in the U.S. or possessions, write 
for your copy. 











- GraybaR ~- @ 


GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 
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® a End cable tap box with 
' ri ng 3-500 MCM lugs per 
phase and neutral 
Chicago’s 
38" tloor 
is 
Executive iki ideas. > 


120/208v low 2 plug-in 


duct-alum, bus —____—-—-— 2 
House i 











™ 
10*" floor ql 
The new 40-story apartment-hotel is designed to 2000 amp to 1600 amp 
3¢-4w F/N fused reducer 
reflect the latest in comfort, efficiency, and conven- 250 volts 


ience. A high-capacity aluminum busway riser is one gt" tloor -F7 


of the features of the electrical system installed by the 
Expansion joint —__ || A) 
8" floor O 


2000 amp 3¢-4w-F/N LY, 
[freer he newest hotel in 28 on the fourth and fifth floor levels |20/208v vent low 2 - 


Goldberg and O’Brien Electric Company of Chicago. 








years, the Executive House, be- at the rear of the building. The Plug-in duct alum bus—~ 
comes the most recent addition third floor at the upper level of 
to the city’s skyline. Located just Wacker Dr. contains the main 4" floor 
north of the Loop (business dis- lobby, offices of the building, and a balcony 
trict) on Wacker Dr., the $7 mil- large restaurant and _ cocktail 
lion, 40-story building contains a lounge. The fourth and fifth floors 












Fire barriers typical — 





7 : . : meses of all floors 
number of bold and unique designs are devoted to service facilities and \ 
and construction features. Rising parking accommodations. There is \ 
to a height of 371 ft above ground no _ basement, chiefly to avoid 39 Foor | 


level, the reinforced concrete struc- 
ture (believed to be the tallest such 
building in the U. S.) displays a 
gleaming exterior brought about by 
the successful blending of glass and 
stainless steel. 

The first floor of the building is Hloors 
at the lower level of Wacker Dr. 
Parking for 203 cars is provided 
on the first and second floors, and 





typical 


~Front of sw'bd 


BUSDUCT RISER LAYOUT. Importarit features: A. Main 
switchgear and busduct take-off cabinet. B. Fire barrier loca- 
tions (typical of all floors). C. Expansion joint (typical of other 
floors). D. Fused reducer (typical of other locations). E, End 
cable tap-box at 38th floor level. (Fig. 1) 


LZ. floor 
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HIGH-AMPERAGE busduct riser is tapped in each floor’s 
electrical closet by 100-amp plug-in type busduct switches. 
A short 1%4-in. feeder connects the plug-in switch to a com- 
bination meter and breaker housing especially constructed 


for the project. 


ground water problems from the 
Chicago River, just on the north 
side of Wacker Dr. 

There are 442 rental units con- 
taining a total of 508 rooms. Each 
floor from the 7th to the 38th in- 
clusive contains 14 apartments. The 
39th floor is devoted to a Solarium, 
cocktail lounge and restaurant; the 
40th floor will be used as an obser- 
vation deck and roof garden. 

Nearly three-fourths of the 
rental units have private balconies, 
64 ft wide by 20 ft long. The four 
center units .on each floor have no 
balconies, meaning that their ex- 
terior walls are set flush with the 
building lines. This arrangement 
provides space for four passenger 
elevators on one side of the main 
corridor, with stairwells, storage 
areas, and ducts for service facili- 
ties, including a 2000-amp busduct 
riser on the opposite side. 


Rental units in the Executive 
House are divided into two classi- 
fications—studios and suites. All 

. 'T T| 

TP eae | | 
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adjustment 
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suites have a living room and a bed- 
room. Both studios and suites are 
equipped with complete kitchen- 
ettes, providing cooking facilities 
for all guests. Approximately 20% 
of the hotel’s studios and suites will 
be rented on a permanent basis. 
About 80% will be reserved for 
transient guests. 

With this rather brief review of 
the hotel’s overall facilities in mind, 
let us take a detailed look at the 
attributes of its electrical system. 
The 120/208-volt, 3-phase, 4-wire 
service for the building is tapped 
from the utility’s network system 
at a vault located in the alley at 
the rear of the hotel. Nine 100-ft 
runs of 4-in. conduit proceed from 
the vault to terminate at a main dis- 
tribution board housed on _ the 
lower level of the building. Six of 
the conduits each contain three 500 
MCM conductors and one 4/0 con- 
ductor. Three of the conduits are 
spares. The main distribution 
switchboard contains a 5000-amp 
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Typical Vertical Hanger 


DETAILS of method used to supply floor by floor support for busduct 
feeder as it rises to a 38th floor level. (Fig. 2) 


74 


STEEL HANGERS attached to busduct len 
pieces of 6-in. by 3-in. steel channeling. Two pieces of chan- 
neling (one on each side of the busduct) bridge each floor’s 
rectangular opening to support the weight of the busduct sec- 
tions floor by floor. 





oe 


and 


gths are bolted to 


= a 


main switch with high-capacity 
fuses, current transformers for 
master metering, and an attached 
cabinet for busduct riser take-off. 

The high-amperage 120/208-volt, 
plug-in, aluminum busway feeder 
proceeds horizontally from the main 
switchgear to a point of vertical 
ascent incorporated into the build- 
ing design to provide space for all 
service duct risers. The busduct 
climbs from the third to the 38th 
floor through rectangular openings 
on each floor. The openings were 
provided by wooden forms set in 
place before concrete pour was 
started. Generally speaking, the 
busway sections were delivered to 
the job in 8-ft lengths (ceiling 
height of each floor). And since 
the riser was to be installed from 
the ground up (following the over- 
all building construction pattern), 
shipping seauence of the busway 
was arranged from the switch- 
board on. This enabled electricians 
to install the lengths as they ar- 
rived, or as they were needed to 
keep pace with construction prog- 
ress. Chain-falls were used to lift 
each section in place floor by floor. 
At each floor’s apartment metering 
room, two sections of the duct are 
joined together directly below the 
room’s ceiling line. 

Supporting the busway as it rises 
to a 38th-floor level could have 
posed a major problem. But the 
task was made relatively simple by 
equipping each riser section with 
two vertical side hangers. The steel 
hangers are attached to the busduct 
sections approximately 9 ins. above 
floor level. Four (two on each side) 
?-in. bolts with double locknuts are 
used to bolt the hangers to support- 
ing pieces of 6-in. by 3-in. steel 
channeling that bridge the floor 
openings on each side of the bus- 
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SEMI-FLUSH heating and cooling units thermostatically con- 
trolled provide year-round comfort for hotel’s guests. Cooling 
is provided by a central chilled water system. Hot water 


is used for heating. 


Double squirrel-cage blowers built into 


each unit help to circulate the hot or cold air. 


duct sections (see Fig. 1). This 
means that the weight of each 
length of busway is individually 
supported floor by floor. 

Since voltage drop is of prime 
importance in any high-rise busway 
installation, this was one of the 
major factors towards determining 
size and capacity of the system. The 
sections of bus installed between 
the third and ninth floors consist 
of bus lengths designed for 2000 
amps. At the tenth floor, a 2000- 
amp to 1600-amp, 3-phase, 4-wire 
fused reducer changes the capacity 
of the bus sections to 1600 amps. 
The 1600-amp capacity is then car- 
ried through all floors from the 
tenth to the 31st floor. At this point 
bus capacity is again reduced, from 
1600 amps to 1000 amps with the 
same type of built-in fuse’ reducer 
used at the tenth floor level. Bus- 
way sections of 1000-amp capacity 
finish out the run between the 32nd 
and 38th floors. 

The ventilated, low-impedance 
busway system contains fire bar- 
riers between each floor and has 
expansion joints between the eighth 
and ninth, and the 24th and 25th 
floors. An end cable tap box 18 by 
18 by 15 ins. is mounted at the end 


DECORATIVE 


effects for the hotel’s lobby. 


for the lobby’s modern atmosphere consist of a combination 
of surface incandescent, recessed, and luminous ceiling. 


INCANDESCENT LIGHTING UNITS such as 
the one pictured here are used to provide unique lighting 
Overall lighting arrangements 


of the busduct run on the 38th 
floor. Two 3-in. conduits rise from 
this point to feed elevator controls 
in a penthouse atop the 40th floor. 

The busway system is tapped at 
each floor’s electrical closet by 100- 
amp, 3-pole, 4-wire, 240-volt plug-in 
type busway switches. A_ short 

t-in. feeder connects each plug-in 
switch to a metal surface housing 
especially constructed for the proj- 
ect. The housings each contain 14 
socket-type meters mounted in four 
banks of 2, 4, 4, and 4. Eech of the 
housing’s 14 meters are fed from a 
wireway located at the bottom of 
the units. Flush-mounted circuit 
breakers built into the housings di- 
rectly opposite each meter provide 
overcurrent protection for apart- 
ment circuits. One 20-amp appli- 
ance circuit and one 15-amp light- 
ing circuit are provided for the 
smaller apartments. The larger 
apartments have one 20-amp appli- 
ance circuit and two 15-amp light- 
ing circuits. When rental units are 
leased on a yearly basis, the tenant 


pays his own electric bill. Meters 
for rooms rented by transient 
guests are jumpered. Home runs 


from the apartment are carried by 
i-in. EMT to the combination meter 


planters 





WORKMEN are shown connecting two conduit feeders that 
run from the end of the busduct riser on the 38th floor to 
elevator control panel located in penthouse. 


and breaker housing installed in 
each floor’s electrical closet. The 
runs are concealed in floor slabs 
that consist of 24 ins. of concrete 
poured on top of 8-in. lightweight 
pre-cast concrete blocks. 

The apartment-hotel building em- 
ploys a combined heating and cool- 
ing system. Individual semi-fiush 
room units thermostatically con- 
trolled provide year-round comfort 
for all guests. Two large centrifu- 
gal refrigeration compressors with 
a total capacity of 300 tons serve 
a chilled water system that supplies 
the air conditioning. Hot water is 
used for heating. Each room unit, 
besides being thermostat-controlled, 
has a built-in squirrel-cage blower 
to help circulate the hot or cold air. 
A separate 25-ton unit is installed 
to cool the lobby. 

A special telephone switchboard 
is installed that permits guests to 
dial all local, suburban and long 
distance calls directly, without con- 
tacting the hotel switchboard. 

The four automatic passenger 
elevators are operated by two 58- 
hp motors and two 25-hp motors. 
The automobile elevator at the rear 
of the building two 
motors. 


uses 


50-hp 


ROW OF CEILING PANELS above entrance to four passenger 
elevators ‘‘light the way’’. Adjacent recessed units in dropped 
ceiling give warm tones to coloring of walls, furniture and 








A Preview of 


NMiotor Shops in 


HE NISA annual convention in Montreal, Quebec, 
on May 17-20 will be the first held outside the con- 
tinental limits of the United States. 

After a welcome of NISA president-elect H. C. 
Blenkorn, Blenkorn and Sawle, Ltd., St. Catherines, 
Ontario, and an opening address by J. Herbert Smith, 
president, Canadian General Electric Co., Toronto, 
Ontario, the program calls for four days of discussion 
on large motor and transformer servicing, insulating 
materials, magnet wire developments, shop manage- 
ment, advertising, and salesmanship. “Shop talk” 





discussion groups with panels presiding, always a 
popular feature, will occupy two afternoons. A 
dinner-dance, complete program for women guests, 
and a tour of electrical equipment service shops in 
the Montreal area—several of which are pictured on 
the following pages—will round out the convention 
activities. 

General convention chairman is D. D. Bishop, 
president, Montreal Armature Works; C. J. Ains- 
worth, Ainsworth Electric Co., Ltd., Toronto, is 
program chairman. 


Leduc Electrical Ltd., Montreal 


| 


VARNISH is applied to large stator wind- 
ings using pitcher. Excess runs into large 
funnel and is collected in second pitcher. 
Method maximum control over 
‘dipping’ process without danger of con- 
taminating windings 


gives 








PRONY BRAKE mounted on bench, shown 
here being used to test a | Y2-hp repul- 
sion-induction single-phase motor, pro- 
vides means of measuring starting torque 
of small motors. Bench-mounted gage is 
easily read by operator. 














MACHINE SHOP orea includes four lathes 
ranging in size from 10 to 21 in., plus 
drill presses and miscellaneous smaller 
machine tools for the many and varied 
tasks encountered 
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ELECTRIC WELDING equipment is con- 
tained in booth with overhead exhaust to 
draw off fumes. Side plates, shown here 
removed, normally shield arc from re- 
mainder of shop. 





WINDING MACHINES are located in 
separate area adjacent to service benches. 
Small ‘‘mush” coil is being wound here. 
Insulating materials are stored in out-of- 
the-way cabinets above benches. 





SHUTTERED DOORS and narrow wal 
opening for hoist permit equipment to be 
moved in and out of the shop without ex- 
posing interior to cold for more than a 
few seconds. 


. APRIL, 1959 
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The 1959 National Industrial Service Association 
Convention to be held May 17-20 in Montreal. 


iw oO rr t rec g Here is a quick look at some of the operations and 


equipment typifying the shops in the area. 





Montreal Armature Works, Montreal 











ae * 
FREQUENCY CONVERTER coils are typical of large equipment HIGH-FREQUENCY generator used for induction furnace is 
handled regularly in the shop. Rod-type hangers provide con- being fitted with new stator winding in this photo. Chain hoists 
venient storage for coils until needed. facilitate movement through shop. 


Lalonde Electric, Montreal 





MACHINE SHOP occupies half of basement area in this two- DIP TANK in foreground is used for large equipment. Infra- 
floor shop. Lathes find frequent use in turning down shafts red baking oven in background was designed and built by 
and commutator: owner Guil Lalonde. 

SPECIAL COMPOUND has been developed by the shop to PARTS INVENTORY for standard-make motors plus general 
protect motor windings against corrosion. Coil ends of this electrical supplies are kept in drawers behind counter of 


35-hp mine motor will be coated after winding. sales room. 











H. Roberge, Inc., Quebec City 
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INDIVIDUAL BENCH with complete set of tools is supplied MAGNET WIRE stock, one of largest in North America, is 
for each employee in fractional motor department. Time shelved in winding department. Owner Hector Roberge checks 


aved chasing down tools ups efficiency completed contactor coil. 
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FABRICATED EQUIPMENT turned out by PARTS STOCK kept by this 23-year-old HYDRAULIC PRESS bed was extended 





the shop is typified by this 3-phase volt firm is one of most complete in Canada from 8 ins. to 30 ins., winning an award 
ge regulator nstructed for a Canadian or United States. To insure strict control, in a recent NISA competition. 

paper mill, shown here getting a final only one employee is permitted to requi 

heck-out ition parts or place them in stock 


Harbour Electric Ltd., Montreal 


BLUEPRINTS of construction job aboard 
ship in nearby harbor are checked by 
owner Gerard Lefebvre (left) and estima- 
tor Bernard Courville. The firm antici- 
pates increased marine service and con- 
struction business with the opening of 
the enlarged St. Lawrence Seaway. 




















““M”’ Electrique, Trois Rivieres Donat Piette, Joilette 








WINDING DEPARTMENT includes two winding heads and a SHOP FOREMAN Andre Joly operates coil-winding machine 


taping machine. Operated by Paul Mongrain and Charles designed and built by general manager Marcel Piette. Machine 
Methot, both former trade school instructors, the shop services has a total of 12 speed combinations. Area served by shop 
many of the country’s largest paper mills. includes grain, textile, tobacco and agricultural industries 


J. H. Sauve et Fils, Valleyfleld 





es 
OWNER J. H. SAUVE, who operates the firm with sons Gerry LATHE RIG for truing up end bells was designed by Rene 
and Rene, confines his activities to designing and counseling Sauve, shown here at lathe 





DIP TANKS are served by hoist system HANDLING is reduced by hoist system, WIRE SPOOLS are mounted on metal rods 
which runs in a loop from entrance about which permits direct loading of equipment in winding area so that any size or type 
shop interior. on trucks wire may be hooked up to winding ma- 
chines. Shop accounts include chemical, 
textile, paper and medical supplies manu 


facturers, quarr es and distilleries 
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Electric 
Ceiling 
installation 


A roundup of practical job techniques used 
by United Lighting and Ceiling Co. of Oak- 


land, Calif. 


HEREVER installation details 
are repetitive, as is the case 


on most sizable electrical jobs, 
probabilities are that mass-assem- 
bly or prefabrication can provide 
efficient shortcuts to completion. 
That is, wider margins of profit 
oftentimes can be realized through 
judicious use of templates, jigs, 
power tools, unique procedures for 
accomplishing routine details or 
variations in standard designing. 

This premise is effectively illus- 
trated by several practical job 
methods related to the installation 
of a 90,000-sq-ft luminous ceiling 
in an engineering building at Haw- 
thorne, Calif. Installed by the 
United Lighting and Ceiling Co. of 
Oakland for Northrup Aircraft, the 
project included 4300 8-ft slimline 
lamps—over six and one-half miles 
of linear light. Translated into re- 
lated components and repeated op- 
erations, this job presented a fine 
opportunity for conserving time 
and energy by adopting good job 
techniques. 

As a starter, United first consid- 
ered the relatively minor problem 
of transferring material from de- 
livery trucks to the interior second- 
floor jobsite. And, «s a solution, it 
was decided to use an inclined con- 
tinuous-belt motorized conveyor to 
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LUMINOUS CEILING in California engineering 
office, covering more than two acres, involved 
practice of numerous practical methods, including 
use of special work benches, scaffolds and jigs. 


carry cartons from truck tail- 
boards to upper-floor windows. 

As noted in an accompanying 
photo, the conveyor is supported by 
a horizontal frame placed on the 
ground and properly leveled. It will 
also be noted that the belt-support- 
ing truss is raised to the desired 
angle by means of a movable, piv- 
oted section equipped with rollers 
on its outboard or upper end and 
a cable-sheave arrangement linking 
this end with the conveyor’s drive 
motor. With the use of a clutch, 
this motor gives double duty by 
pulling the pivoted frame inwards, 
thereby causing the rollers to slide 
down the underside of the truss as- 
sembly and raise the far end of the 
conveyor to the desired elevation. 

With this rig in place, unloading 
of trucks consisted merely in low- 
ering tailgates and sliding cartons 
onto the continuously-moving belt. 
As cartons reached upper windows, 
they were removed and stacked for 
convenient use. 

Since the job covered over two 
acres, it was reasoned that a single 
stockpile would not be convenient 
for all local areas, so the location 
of the conveyor was shifted several 
times during the delivery period, 
in order to establish several “‘cen- 
tralized” work-centers. This re- 





duced subsequent materials han- 
dling. 

A second practical method is indi- 
cated by the extensive use of Dexion 
sections in the construction of as- 
sembly benches, work platforms 
and scaffolds. As shown in several 
pictures the sections and fittings 
offer unlimited opportunities for 
structural variation. 

And, since they are easily con- 
nected and disassembled, parts are 
completely salvable and may be com- 
pacted into convenient bundles for 
later transfer to other job-sites. 

For example, on the Northrup 
job, an assembly bench was made 
with stabilizing floor braces, a ply- 
wood working surface, and an upper 
rack where assembled work could 
be stored. In this case the assembly 
work consisted of long channels 
(serving both as wireways and 
basic supports for the lighting grid 
system) and series of right-angle 
legs (designed to support ballasts, 
lamp sockets and translucent-ceil- 
ing T-bars). 

In the photo showing this assem- 
bly bench, note also the 2-man mo- 
bile scaffold at the right. Mounted 
on the fork of a battery-operated 
lift-truck and likewise formed from 
Dexion sections, the scaffold has 
several horizontal arms _ which 


. APRIL, 1959 




















ing system components from trucks to upper window sills where 
equipment was removed from the continuous belt and stacked 
conveniently for later use. Inclination of conveyor is governed 
by pivoted supporting frame which, when moved inwards by 


winch cable, raises far end of conveyor truss 


(when the scaffold is lowered to quired. 
floor level) extend beneath and be- 
tween the previously mentioned 
arms of the assembly-bench stor- 
age rack. This means that, after 
several lighting units have been 
preassembled and placed on the 


sition for the 
tion. 


rack, the arms of the scaffold can 
slide beneath and lift them without 
any manual 


handling being re- 


HORIZONTAL ARMS of mobile scaffold slide beneath pre- 
assembled grid channels resting on storage rack assembly 
bench. Then, when scaffold is raised slightly by fork-truck, 
channels are lifted without need for manual handling. Truck 
then moves to exact work area and raises both men and mate- 
rials into desired position for installation. 


The mobile 
then be driven to the desired work- 
ing point and lifted into exact po- 
installation 


Since the scaffold is secured to 
the fork-lift by C-clamps and sta- 
bilizing cables, and since the weight 
and center of gravity of the truck 
is sufficient to provide a liberal mar- 
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SLOTTED SECTIONS were used extensively to fabricate such 

items as work benches and mobile scaffolds. Note how hori- 
zontal arms of scaffold (mounted on fork of lift truck) slide be- 
neath and between horizontal arms above work surface of 
bench. Work surface of plywood and catwalk of planking pro- 
vide ample space for parts assembly and worker movement. 


scaffold can gin of safety against tipping, this 
unit proved to be safe, time-saving, 
energy-saving, and gentle with as- 
semblies being raised into position. 
It should also be mentioned that, 
since the width of the battery- 
operated truck is only 22 ins., it 
could easily pass through building 
and elevator doorways. 

A third group of practical meth- 


opera- 









= 


WORK CAGE for single man was also fabricated from perfo- 
rated metal angles, then was secured to lift truck by C-clamps 
as shown. Since metal sections could be readily disassembled 
upon completion of job, they could be bundled compactly and 
remained completely salvable for re-use when again needed 
on subsequent installation jobsites 
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POWER TOOLS were suspended over work 
benches by means of cables, springs and 
turnbuckles so that they were always 
within convenient reach. Slight spring 
tension held tools clear of work area 
when they were not in use and minimized 
weight of tools when they were lowered 
for such operations as drilling or nut- 
running during pre-assemb!y routines 


ods concerned the use of jigs and 
templates to insure exact duplica- 
tion of components assemblies 
without necessitating repeated 
measurements. For example, on the 
assembly bench can be seen a ply- 
wood form with 2-by-4 sides and 
metal! In assembling 
the previously mentioned grid units, 
the long grid-supporting channels 
were placed horizontally on the 
upper rack, the auxiliary legs sup- 
porting the ballasts were positioned 
vertically against successive cross- 
straps, and components were con- 
nected accurately. Since channels 
and arms were pre-drilled this op- 
eration was fast mass production. 


cross-straps. 


. - 

BENEATH DUCTS and similar obstruc- 
tions, basic channel grid was supported 
by trapeze hanger arrangement (A). Photo 
also shows T-bars attached to bottoms 
of ballast supports and at right angles to 
basic grid (B); angle framing along wall 
to support edge of corrugated ceiling (C), 
and elevated work cage secured to fork 
of lift-truck (D). 


Drilling and bolting operations 
reflected still another practical ap- 
proach, for electric drills and nut- 
runners were suspended over work 
areas by springs, cables and turn- 
buckles so that tools were always 
conveniently within reach, were 


easy to pull down for their intended 
functions, yet would automatically 


rise out of the way when not in 
use. This kept work areas unclut- 
tered, tools clean and cutting edges 
of drills unfouled by metal chips or 
bench dirt. 

After grid units had been assem- 
bled and raised into position by the 
mobile scaffold, they were 
pended by either cf two different 


sus- 


SUSPENSION of horizontal grid channels and vertical ballast-supports was 
generally by means of rod hangers and channel clamps, with rods secured 


to overhead s'abs by means of masonry expansion anchors. 
legs, as shown 
for mounting lamps at right angles to basic grid 


installed between vertica 
sections of legs 


were then 


Cross braces 
Note sockets (upper 


SPECIAL ROLLER, holding 70 ft of corru- 
gated plastic ceiling panelling, was skid- 
ded along flanges of T-bar framing as 
plastic was unrolled into position. Long 
rolling scaffold provided convenient, safe 
walkway for worker handling this installa- 
tion detail. Note position of slimline 
lamps directly above T-bars and per- 
pendicular to wireway channels. 


methods, depending upon local con- 
ditions. These included (1) direct 
rod hangers and channel clamps, 
with rods secured to overhead slabs 
by expansion anchors, or (2) double 
rods and trapeze channel supports 
to hold the grid strips when ob- 
structions such as air-conditicning 
ducts were encountered. 

After wireway ballast assemblies 
had been initially suspended in this 
manner, cross-braces between bal- 
last-supporting legs were installed, 
and T-bars to hold edges of the cor- 
rugated plastic ceiling were added. 
Positioning ballasts on the outside 
of vertical legs had the two-fold 
advantage of making bailasts read- 
ily accessible for future mainten- 
ance while promoting faster dis- 
sipation of heat. 

Laying corrugated plastic panels 
in the T-bar framework involved 
still another practical method, for 
a special roller frame was used in 
this process. The roller handled 70 
ft of plastic at one time, with the 
supporting A-frame sliding along 
T-bar flanges as the plastic sections 
were unrolled into position. Long 
tubular-aluminum scaffolds were 
used in this instance so that the 
worker handling this detail could 
easily reach the ceiling level and 
could walk safely and freely as he 
slid the roller along. 

Collectively, these several meth- 
ods constitute another typical ex- 
ample where practical installation 
methods can pay welcome dividends 
in safety, time, energy—and profits. 





RESEARCH and development tower of 
Johnson Wax Research Center, Racine, 
Wis., rises 154 ft above ground, is sup- 
ported on 13-ft. diameter base: Light pro- 
vides individuality to architecture at night. 


An Industrial Designer Looks at 
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Architecture 


A challenge to the designers, specifiers and sellers of 
lighting systems to consider light as a structural and 
psychological medium, to meet the changing trends 


and needs of architecture and its environment. 


By Peter Muller-Munk 
Managing Partner 
Peter Muller-Munk Associates 
Pittsburgh, Pa. 


E ARE today at the threshold 
We: a new era in lighting. This 

new era is one in which light- 
ing, in a scientific, technological 
and creative sense, must take its 
proper place in the planning of the 
commercial environment. 


There is need to re-evaluate cur- 
rent methods and techniques of 
planning lighting systems, because 
these methods and techniques are 
no longer good enough to meet the 
lighting needs of tomorrow. There 
is, however, a very real need to look 
around us and try to understand 
what is happening in the science 
and art of lighting as it is now 
practiced, and apply this knowledge 
in a creative way to the lighting 
needs of the future. 

ssentially, after a period of al- 
most limitless increase in the quan 
tities of almost everythinz, from 
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DOUBLE PERSONALITY of the Johnson’s Wax Research Center, Racine, 


Wi ! 


at night Structures 
) 


provided through different dynamics of light during the day, and 
are illuminated inside and out at night by bands of 


light passing through miles of double walls of hollow glass tubing 


lipsticks to lumens, we are again 
beginning to question purely quan- 
titative solutions as the only rea- 
answers to human needs. 
We are at the end of an epoch in 
which more of anything was 
thought to be a virtue without ref- 
erence to the ultimate effect on the 
human whom this 
abundance of things—and, in our 
case, of light and footcandles—was 
supposed to make free and happy. 

It was a natural reaction to an 
age of darkness which made us long 
for one of light. Too much light 
without shadow, however, can be 
quite as blinding as not enough 
light. Light must be considered not 
only as a measurable quantity in 


sonable 


being over- 
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but as to its effect on the 
architectural function of this space 
and the psychological effect on 
people in such architectural enclo- 
ures. I believe, therefore, that al- 
most every commercial lighting 
installation must be analyzed indi- 
vidually and with the most careful 
attention to its architectural en- 
vironment, and to the specific func- 
tion of the space itself whether 
it be a classroom, a store, a res- 
taurant, a lobby, or entire office 
building. Furthermore, light, both 
in intensity and arrangement, 
should be considered in relation to 
climate and to the total structure 
of the building in daylight, as well 
as during night exposure. The 


space, 


Johnson Wax Building, Lever 
Brothers, the U. S. Pavilion in 
Brussels, and the Seagrams Build- 
ing, to mention just a few, have 
double personalities—different dy- 
namics of light at noon and at mid- 
night. Neither should be permitted 
to be an accident. 

In place of the opaque masonry 
facade of the past, with its irregu- 
lar pattern of fenestration, instead 
of dark towers with rectangular in- 
terruptions of window and frame 
and with purely fortuitous patterns 
of illumination, the luminous 
24-hour visibility of our buildings 
of today should use lighting as a 
calculated structural material. We 
no longer consider architecture only 
as the art of enclosed space defined 
by walls and distinguishable by its 
silhouette against the sky, because 
the creative technology of today’s 
architecture, along with the cur- 
tain wall and flexible interior par- 
titioning, designs more and more in 
terms of transparencies, with light 
as a primary element of design, not 
a secondary afterthought of ama- 
teur tenants. Lighting must be 
planned in twe ways: (1) in regard 
to its effect on enclosed space and 
(2) in regard to its influence on 
the total sculpture and exterior ex- 
pression of commercial buildings. 


Use Light as Design Element 


Lighting can no longer be merely 
added to the fixed structures of of- 
fice buildings, or shopping centers; 
light can no longer remain the hap- 
hazard arrangement of fixtures or 
even of luminous area paneling. 
Commercial architecture and com- 
mercial lighting have become in- 
separable, and it is up to manufac- 
turers and designers to provide 
architects and engineers with ade- 
quate prefabricated components to 
enable them to design with light. 
More than that, we must go out 
and demonstrate that this can be 
done. We must teach the art of 
lighting not merely as a science 
compounded of footcandles and 
lumens, but as a functional and es- 
thetic architectural responsibility. 

This has not as yet been done. 
However, our objectives are really 
quite clear. It is the business of 
designers to develop standard- 
ized factory-controlled components 
which, in proper combinations, will 
give us the maximum amount of 
tailor-made illumination. The tech- 
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nology with which to achieve this 
is already at our disposal. Diffusing 
materials in almost any shape or 
color; the ability to throw light 
in almost any direction and in al- 
most any desired intensity and 
quantity; even the ability to turn 
entire surfaces into light-producing 
panels: these, and many other 
achievements and promises, are the 
raw material out of which designers 
and illuminating engineers must de- 
velop the correct end-product. 

So far, it seems, we have assumed 
not only that more is always better 
than something, but also that area 
lighting is superior to fixture puz- 
zles, and that rectangular or linear 
patterns in our ceiling systems are 
the answers to everything. Well, I 
am not so sure. 

The outstanding quality of our 
light-diffusing plastics and of our 
metallic and other supporting struc- 
tures is their ability to take on 
almost any form, color, or texture. 
Baffles and all kinds of combina- 
tions of opaque and translucent 
materials—to say nothing of dif- 
ferent light and levels— 
can create patterns of 
limitless force such 


sources 
lighting 
variety. To 





LIGHTING provides a definite esthetic as well as functional 
role in the new office building of Pirelli of Milan, Italy 
views are of an illuminated scale model of the proposed struc 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


easily manipulatable elements into 
mile upon mile of rectangles or cor- 
rugations is to me a perversion of 
their inherent nature, and a mis- 
understanding of the function of 
the fluorescent lamp. It is not de- 


signing with light; it is designing 
with lamp bulbs, which are two 
quite different things. 


New Architectural Trend 


It may be said that modern com- 
mercial architecture is mostly rec- 
tangular, and that its lighting 
merely accentuates this trend. My 
answer to this is that, precisely be- 
cause of so much angularity, light- 
ing should balance this severity by 
contributing form, texture, and 
color instead of piling monotony 
upon monotony. Further, I believe 
that we might well be at the start 
of a new trend in architecture in 
which reinforced concrete, suspen- 
sion principles, and new structural 
materials will lead to much more 
fluid sculptured building forms 
than the rectangular boxes of today. 
The TWA and Pan Am buildings at 
Idlewild, many of the new sta- 
diums, concert halls, churches, and 


These 


mercial building 


ture and illustrate the architectural consideration 
in regard to its influence on the exterior expression of 


factories abroad no longer work 
only with the principle of right 
angles, and even their fenestra- 
tions are no longer dependent on the 
conventional sash and frame. The 
Alcoa Building in Pittsburgh is as 
significant a demonstration of the 
curtain-wall principle as it is as a 
departure from conventional geo- 
metric window forms. Light, sun- 
light, is no longer a determining 
source for interior illumination. 
Organized light patterns have be- 
come dominating elements of the 
psychology of work; also the light 
spillage from the interior to the 
exterior of many of our commercial 
structures are now an integral part 
of our cityscapes and suburban 
centers. 

While the structural entity of our 
commercial beehives must, of neces- 
sity, remain static, the only incon- 
stant and variable building material 
is light. Potentials for change in 
illumination levels, patterns, and 
colors are well established. Cal- 
culated adjustments of footcandles 
and variable-impedance dimming 
equipment, should permit us to ad- 
just light to occupational concentra- 
tion spans, or to decorative psycho- 








of lighting 
a com 
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LIGHT was used as a primary element of 
architectural design in the U. S. Pavilion 
at the Brussels World’s Fair, designed by 
architect Edward R. Stone. During the day 
photo left) natural light penetrates the 
latticed exterior wall to illuminate the in- 


terior. Night lighting (below) provides a 
dramatic esthetic effect to outside 
viewers 











quite literally at 


logical changes, 
the flick of a switch. Is it not 
sonable that candle power and light 


signers have not always come up 
with the right answers. 
at least the problem is recognized; 


an industrial mass-produced, mass- 
marketed this: we can 
either continue to admire or to 


rea- However, sense is 


patterns for an exercise in calculus 





+ 


should differ the proper at- 


mosphere for a PTA meeting? 


from 


Too often ceilings barely provide 
illumination for the first 
much for the 
(nange, in a 


enough 
ind, perhaps, too 
second functional, 
psychological sense, can be provided 
more readily with light than with 
Still, we 


though 


almost any other medium 


continue to act and sell as 


and with the help of the lighting in- 
dustry, a way will be found to solve 
it. 


Lighting Industry Challenge 


The time is now appropriate for 
the lighting consider 
what it is trying to sell to the build- 
ers and city planners, 
dollar investment but 


industry to 


not only in 
relation to 


light were merely multiplication also in relation to its effect on civic 
of fixtures or footcandles. Clearly or rural surroundings. The road to 
this is an area for design, and de- the solution of these problems in 
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sneer at the individual luxury ex- 
periments of men like Mies van der 
Rohe, Skidmore, “and 
Stone. We can be forced into more 
and more special installations for 
the few affluent customers, or else, 
the industry must turn to special- 
who are trained to translate 
trends into merchandise 
after having designed and engi- 
neered them to fit the rules of the 
controlled mass-quality product. 
Some of the most stimulating ex- 
periments in light-diffusion media, 


Saarinen, 


ists 


salable 


1959 








NEW TREND in architecture leading to more fluid sculptured 


building forms is shown in two new airlines terminals at New 
York International Airport. The Pan American. terminal concrete structure 
below) has oval shape cantilever roof, which is concave bird 


upwards ft Give 


learance for the tails of aircraft under its 





outer edge. Roof extends 110 ft from supporting columns, 
covers four acres. TWA’s new terminal 


above) is a vast shell 


Its form suggests the flight of a mammoth 
Four interesting vaults are 
skylighting, the two lateral vauits rising 54 ft at their apex 


eparated by bands of glass 





and patterns, and of their effect on 
the relief of being 
tried in much of our modern church 
architecture, both here and abroad. 
Diffusion and regulation of light 
for spiritual purposes is nothing 
new to our churches, of course. But 
just have borrowed from 
them in the past to bring lighting 
and brilliance into our homes, so 
they may again set the pace today 
for major innovations in our com- 
mercial interiors. 


tensions, are 


as we 


Here are some specific sugges- 
tions for improving lighting sys- 
tem design: ; 


1. Wall-to-wall unrelieved area 
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lighting must get out of the rut of 
sameness and monotony. 

2. Design and architecture must 
work together to provide standard- 
ized lighting components for cus- 
tom-built installations. 


> 


3. Interior and exterior of build- 
ing and lighting functions must be 
related to each other. Watch for 
the rheostatic-controlled — illumi- 
nated curtain wall. 

1. We should establish a coopera 
tive industry laboratory with which 
demonstrate 
and pilot 
must develop new techniques which 
will help to demonstrate our new 


we can new systems 


modeis; and finally, we 
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lighting systems and controlled vis- 
ual environments to architects, en- 
gineers, builders, 
lighting customers, and _ others. 
Light cannot be designed with a 
pencil; light can only be designed 
with light. This calls for a joint 
design-engineering 


school boards, 


and design-re- 


search project on a 
industry level. 

Much is heard and 
better education these days. It is 
perhaps nowhere more needed than 
in the field of lighting design for 
the customers, and even for some of 
the designers, 


corporate or 


about more 


specifiers and _ in- 


stallers of lighting systems 
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Case Study in 





Electric Home Heating 





Niodernization 


A New Jersey contractor finds electric heat desirable and reasonable 


under adverse heat loss requirements and relatively high energy rates. 


an existing home in a 5200 de- 

gree day area where residen- 
tial electric rates offer little induce- 
ment to high utilization? Edward 
J. Albert, electrical contractor of 
West Orange, N. J. believes that 
the tangible and intangible ad- 
vantages of electric heating over 
fuel fired systems are important 
enough to offset such adverse con- 
ditions. 

Albert’s own home, a 35-year old 
residence, is an exemplary neigh- 
borhood standard of electrical mod- 
ernization in which he has incorpo- 
rated a full electric heating 
installation. 

Converting his heating system 
from a one-pipe steam installation 
to a radiant baseboard arrangement 
was made in spite of considerable 
advice to the effect that it would not 
be satisfactory. 

For example, he was reminded 


[= electric heat be adapted to 





ACTUAL KWH CONSUMPTION of heat- 
ing units is verified by fact that related 
circuits are grouped together on basement 
panelboard (upper right) while system’‘s 
performance is continuously charted on 
recording watthour-meter. Service en- 
trance, rated for 200-amp capacity, has 
underground lead-in from utility pole line, 
thereby lessening possibility of ice dam- 
age to service drop 


that local weather records showed 
that annual degree days averaged 
over 5200; that temperatures re- 
mained at or below the freezing 
level from late November until 
early March, frequently dropping 
into the zero-to-10-degree region; 
that utility rates listed 2.2 cents 
per kwh as the lowest step, and that 
a demand charge of $2 per month 
was in effect for every kw used in 
excess of 74, as measured in suc- 
cessive half-hour intervals. 

In addition, since the land on 
which his home stood sloped steeply 
from front to rear (leaving most 
of the basement exposed above 
ground), the warming component 
generally obtained by surrounding 
earth would not be available. Also, 
since the existing radiator system 
would have to be removed before 
radiant baseboard sections could be 
installed, labor related to modern- 
ization would be _ considerably 





small New Jersey home vary in output 


from 750 to 2250 watts; are placed 
along exterior walls or opposite exterior 
doors to counterbalance infiltration of 
cold air and are individually controlled by 
separate dial thermostatic elements to 
provide zone heating feature. Units also 
solved kitchen problem, where exterior 
walls were covered by cabinets. 


greater than it would be for a new 
home installation. 

In spite of these restraining fac- 
tors, Albert still believed that po- 
tential “plus” values would be 
obtained in the forms of zone con- 
trol, elimination of temperature 
fluctuations, lack of noise and dirt, 
no coal or ashes to haul, no smoke 
or fumes, completely automatic 
regulation, and so on. Even assum- 
ing that his heating charge might 
double, he contended that related 
advantages would justify the added 
expense. 

In designing the system for his 
11,380-cu ft home, he first figured 
equivalent wattage requirements by 
rooms, considering areas, trans- 
mission factors and insulation val- 
ues of storm sash and doors, 
rock-wool bats between attic joists, 
fiberglass panels on basement ceil- 
ing and loose fill blown in walls. 

This procedure dictated the in- 
stallation of 14 kw of resistance 
heating although, in order to in- 
clude a liberal safety factor and 
provide sufficient units throughout 
the house to assure satisfaction, he 
increased this value 50% and in- 
stalled 21 kw of capacity. While the 
installation of this augmented ca- 
pacity was unduly liberal, it un- 
questionably improved the ultimate 
success of the system. Proof of the 
surplus, however, was furnished by 
the fact that, subsequently, units 
were found to be in service less 
than half the time—even during 
the coldest month of the season 
(February), when the average 
8:00 a.m. temperature was 22 de- 
grees and the average daily heating 
consumption,was 118 kwh. Even on 
the coldest Way of the season when 
the outside temperature at 8:00 
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AVERAGE TEMPERATURE throughout living quarters was maintained within 2-degree 
range (plus or minus) of 70-degree design level 94% of the time during the past 
winter. Note ‘mirror image’’ of upper and lower graphs, indicating how ups and 
downs in electrical consumption (A, B, C, etc.) directly reflected outside temperature 
downs and ups (A’, B’, C’, etc.). During coldest month (February) when outside 
8.00 a.m. temperatures averaged 10 degrees below freezing, daily electrical con- 
sumption related to heating averaged 118-kwh; equivalent to about 12 cents an 
hour for that specific utility district. Even on coldest days of the year, consumptions 
never exceeded 170 kwh, indicating that 21-kw heating installation was in full 


use only one-third of the time. 


a. m. registered 2 degrees above 
zero, the day’s total consumption 
was only 166 kwh; a 24-hour aver- 
age heating load of only 7 kw. 

In estimating the probable an- 
nual kwh consumption, the owner 
used the formula 
Kwh = kw load x Degree Days x 14 


Design temperature difference 
In this instance the kw load was 
taken as the theoretical require- 
ment of 14 kw, rather than the 
actual installed load of 21 kw. De- 
gree days were taken as the dis- 
trict’s average, i.e., 5250. Design 
temperature difference was taken 
as 70 degrees minus the recom- 
mended outdoor design temperature 
of zero. The constant of 14, which 
has proven to be reasonably accu- 
rate for the New York metropoli- 
tan district and for the existing 
conditions, completed the formula. 
Substituting these values in the 
above formula, the probable an- 
nual consumption for a normal year 
was predicted to be around 14,700 
kwh. Since this past year was 
actually 4996 degree days, (4% be- 
low normal), the theoretical con- 
sumption should have approximated 
14,200 kwh; whereas the actual 
electrical consumption was 13,500 
kwh (about 5% below that esti- 
mate). 
Even including demand charges, 
which averaged $6 a month through- 





out the heating season and reached 
a peak of $11.80 during the month 
of February (for 13.4 kw less the 
permissible 7.5 kw, times $2), the 
annual cost of heating this 6-room 
residence with electrical radiant 
baseboard sections was slightly less 
than $350; less than 3 cents per cu 
ft for the season. 

These consumption figures are 
not “guess-timates” but are relia- 
ble facts, inasmuch as all heating 
circuits for the home are grouped 
together on a separate basemeant- 
based panelboard, with a separate 
recording watthour meter charting 
a constant record of the system’s 
performance (see accompanying 
graph). 

As installed, the Alberts’ heating 
system includes 15 baseboard sec- 
tions of varying lengths and vary- 
ing ratings (ranging from 750 to 
2250 kw). They are placed along 
exterior walls; however interior- 
wall sections also have been placed 
opposite exterior doors (to counter- 
balance inrushes of cold air), in 
the kitchen (where exterior walls 
are occupied by in-built cabinets, 
sink, range, disposal unit, etc) and 
in one corner of the living room. 


Individual Thermostatic Controls 


Each radiant section is operated 
separately by a thermostatic con- 


trol that operates at line voltage 
(220 volts); incorporates a simple 
bi-metallic contact that operates a 
mercury switch; complies with the 
NEC by opening all ungrounded 
conductors when not producing 
heat; has a 14-degree differential 
between On and Off levels, and op- 
erates on a frequent On-Off cycle 
in order to prevent excessive swings 
or surges in room temperature. 

To prevent the house from chill- 
ing down each night, thereby de- 
manding an excess of “make-up” 
heat each morning, Albert decided 
to set all thermostats for 70 degrees 
and to maintain that temperature 
constantly, both night and day. 
Sleeping quarters were cooled at 
night by opening bedroom windows, 
but doors to hallways were kept 
closed so that, upon waking and 
closing the windows, the home- 
owners could then open bedroom 
doors and promptly enjoy the 
warmth of the house in general. 

Proof of the system’s constant- 
temperature achievement was veri- 
fied by recording thermometer 
readings for all rooms of the house 
every morning during the heating 
season, readings being taken each 
morning at the same hour: 8:00 
a.m. During a 4-month period 
(December through March inclu- 
sive), these various thermometer 
readings averaged exactly 70 de- 
grees more than 40% of the time, 
and they were within 2 degrees 
(plus or minus) of that desired 
level on all but seven mornings 
(when exterior temperatures had 
either risen or dropped rapidly dur- 
ing the night). 

Since metal enclosures for heat- 
ing elements are vented at top and 
bottom, heat is convected upwards 
as well as being radiated outwards. 
This results in gentle circulation of 
air and a minimum variation of 
temperatures between floor and 
ceiling. Also, since radiant base- 
boards are compact in design and 
can be either surface-mounted or 
semi-recessed, they are easy to in- 
stall and they occupy little room. 
Moreover, by painting them to 
blend with wood trim, they become 
inconspicuous. They also result in 
the elimination of bulky radiators, 
thereby permitting freedom for 
furniture arrangements. And, with 
separate thermostatic controls on 
each section, multi-zone heat regu- 
lation permits separate rooms (or 
even separate areas within those 
rooms) to be heated to exact per- 
sonal desires. 
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DISTRIBUTION PLAN of power and telephone lines at Van control room, washroom and boiler room. Two telephone 


pairs, normal and alternate, travel different routes to dis- 


patcher station. 


Wyck station. Entire primary building is Class 1 Division 1 
location; secondary building is Class 1 Division 1 except for 


Gate Station Control 


Wiring and control details of a natural gas hazardous area 





EMOTE control of equipment in 
the new Van Wyck Gate Sta- 
tion, South Ozone Park, N. Y., 
from the main dispatcher station of 
the Brooklyn Union Gas Co., Brook- 
lyn, N. Y., was accomplished using 
multichannel audio-tone equipment 
over a single telephone line leased 
from the local telephone company. 
Rising operational costs made the 
prospects of an automatically con- 
trolled, unmanned gate station feas- 
ible and desirable. Essentially, the 
gate station functions to tap the 
main gas pipe from the natural gas 
fields, meter the gas, and distribute 
it to the consumer. In addition, the 
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By Samuel O. Schwartz, 


Senior Engineer, Brooklyn Union Gas Co., Brooklyn, N.Y 
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gas must be “cleaned” and its tem- 
perature and pressure regulated. 
To prevent drying out of packing in 
pipe joints and distribution equip- 
ment, moisture must be added to the 
gas. And to aid in the detection of 
leaks, it must be odorized. Since 
several gate stations are either in 
use or planned to serve different 
segments of the area supplied by 
the gas company, there is a distinct 
advantage in being able to coordi- 
nate operation of the stations from 
a single point directly, without in- 
terposing telephoned instructions to 
gate station personnel. 

Such a system was made possible 


through the use of Hammarlund 
electronic transmitters and _ re- 
ceivers at both the Van Wyck sta- 
tion and the main dispatcher ctation 
in the company’s main offices, 10 
miles away. The operator is able to 
read meters, observe pressures, con- 
trol gas flow, odorize, and humidify 
—all by pressing pushbuttons and 
operating simple switches. 

Van Wyck Gate Station is laid out 
in two buildings 50 ft apart on a 
completely landscaped plot in a resi- 
dential neighborhood, hence partic- 
ular attention was given to appear- 
ance and reduction of noise. Elec- 
trical service is underground; all 
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PRIMARY BUILDING wiring incorporates sealing fittings in 
all conduits leaving building as well as in those passing from 
Three combination line starters shown 
controlling feed water and circulating pumps were installed 
after initial construction was completed, hence are fed directly 
from main panelboard in secondary building using one of three 


one room to another 


feeders between the two buildings 
are encased in an underground con- 
crete envelope. Outside lighting is 
accomplished with wall-mounted 
brackets having prismatic diffusing 
glass enclosures and _  150-watt 
lamps. A post light near the gate 
entrance adds an attractive decora- 
tive touch. All outdoor lights are 
controlled by an astronomical time 
switch. 

A high-frequency whistle accom- 
panies the passage of gas through 
valves and metering and scrubbing 
equipment (which removes dust and 
other impurities from the gas). 
The noise was reduced by the ap- 
plication of a 2-in. layer of sound- 
absorbing material over an air 
space on walls and ceilings of the 
regulator and scrubber rooms. 

A greater proportion of the elec- 
trical work, performed by M. Eisen- 
berg & Bros., Inc., Brooklyn elec- 
trical in Class 1 
Division 1 (Group D) areas, requir- 
ing explosion-proof equipment. The 


contractors, was 


cuits are shown by 
sion 1, requiring ex 
are 


lished as the minimum size for all 
branch-circuit and control wiring, 
regardless of the load carried. Al- 
though the National Electrical Code 
does not require seals in conduit 
between two adjacent hazardous 
areas, seals were provided in all 
raceway passing between the odor- 


spare conduits which were provided. 
open-stop-close pushbutton control (with pilot lights) at valve 
as well as at control board in secondary building. Control cir- 


indicated by small 


Main inlet valve has 


dotted lines. Entire area is Class | Divi- 
plosion-proof equipment throughout. Seals 
black squares in above diagram. 


izer room, scrubber room and valve 
room of the Primary Building as 
an additional safeguard to localize 
escaping gas or explosions. All con- 
duits between the two buildings are 
sealed at both ends, as are telephone 
raceways entering the basement of 
the Secondary Building. 





REGULATOR VALVES for meter runs No 


3 and 4 in primary building are shown in 


center of left phot Circuit from branch-circuit breaker (three No. 10) is carried in 
electrical load consists of motor-op- 34-in. conduit to explosion-proof junction box in front of and slightly below valve 
erated valves, exhaust fan motors, motor. Elbow from box to terminal housing on valve carries these conductors plus 
pump motors, motors operating the control wir 1 Y%-in. conduit leaving box carries 13 control conductors to secondary 
fogging, humidifying and odoriz- building. Right-hand photo shows the two conduits carrying No. 3 and No. 4 valve 
ing equipment, metering and con- control conductor they pass through the building wall. Other two conduits are 

the main feeder to the 100-amp disconnect and the circuit to the feed water and 


trol equipment, and indoor and out- 
door lighting. 
No. 12 conductors 


were estab- 
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circulating pumps 
they leave the building. The ends of two 
visible in this photo at far left. 
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Type EYS sealing fittings are installed in each of the conduits as 


spare conduits to secondary building are 
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SINGLE-LINE DIAGRAM shows division of load in case of utility power failure 


Panels A & B are 


in 


secondary building. 


Panel B is sacrificed during power 


outage; 25-kw generator feeds panel A and primary building load through automatic 


transfer switch. 


specifications for the job pinpointed 
specific manufacturers’ equipment 
to be used in many cases. 

The required coded 
identification using color-coded 
wire and numbered stickers at all 
terminating points and junction 
boxes to facilitate installation and 
assist future maintenance. 


specs also 


Control 


The main gas inlet valve at the 
Van Wyck station is normally in 


SEALING FITTINGS in five of the six conduits shown here in 
the regulator room of the secondary building are type GUAB 
Condulets with threaded hubs, fitted with sealing covers. 
maining conduit serves feed water and circulating pumps. One 
of the spare stubs was used for this circuit; a type EYS fitting 
was installed to avoid use of a coupling beyond the seal. Two 
inches of sound-deadening material line the walls and ceiling 
of this room as well as the scrubber room to avoid transmitting 
to the surrounding residential neighborhood the high-pitched 
whistle associated with the scrubbing operation and the passage 


of gas through the metering equipment. 


the open position and requires in- 
frequent operation; hence it is pro- 
vided only with open-close control 
by pushbuttons at the valve and at 
the Van Wyck control board. 
From this valve, the gas passes 
through the scrubbers to four 
meter runs, each run incorporating 
a motor-operated regulating valve. 
The valves require frequent opera- 
tion, since one or more may be 
closed at any one time in accord- 
ance with the demand. Accordingly, 
they may be opened or closed either 


Re- 


pump motors 





SEALING of combination starters and cir- 
cuit breaker housings is shown by this 
view of two of the units controlling feed 
water and circulating pumps in primary 
building. Code requires each conduit run 
entering such an enclosure to be sealed 
as close to the equipment as practicable, 
and not farther than 18 ins. (Sec. 5015a-1 
and 2). One seal suffices in the conduit 
between the units, since it is within 18 
ins. of both. Note that junction boxes in 
lower horizontal 1 4%4-in. conduit are also 
sealed for extra protection, though not 
specifically required by the Code. Explo- 
sion-proof sound-powered telephone at 
right of starters is one of several used 
throughout the station for point-to-point 
communication during testing or trouble- 
shooting operations 


EXPLOSION-PROOF PANELBOARD assembly in primary build- 
ing is fed through 100-amp unfused disconnect at lower right. 
Large housing to right of panel is one of three enclosing com- 
bination starters and breakers for feed water and circulating 
These pumps supply warm water for heating the 
gas as it enters the system from the main pipe line 
vided for in the original specs, the pump circuit is not con- 
trolled by the 100-amp disconnect 
from one of the panels in the secondary building, as shown 
by the single-line diagram at the top of this page, using one 
of the spare conduits provided. 


Not pro- 


A direct line was brought 
























from the valves, from the Van Wyck 
control board, or remotely from the 
main dispatcher station. 

In addition, gas flow must be 
maintained at proper. pressure; 
hence provision is made to control 
flow and pressure controllers in the 
secondary regulator room from the 
main station. 

Essentially, an electronic oscil- 
lator is supplied for each function 
to be controlled, the oscillator gen- 
erating an audible tone which may 








Control Board, Dispatcher Station 


Panel at left controls and meters Van Wyck equipment. 
Pilot lamps at top are temperature and pressure alarms, 
gas alarm, commercial power failure alarm, and normal tele- 
phone line failure alarm. Operating conditions are visible at 
all times to operator seated at desk. Hammarlund tone cabinet 
is mounted behind partition at left of control board. 


Control Board, Van Wyck 


Metering and control board is mounted in non-hazardous 
location. Pushbutton stations and pilot lights between two 
rows of recorders are for control of valves. Small aluminum 
bars fastened to face of board constitute circuit mockup to 
indicate the flow of gas through the equipment. Recessed 
directional lighting fixtures in ceiling with asymmetric lenses 
and 150-watt lamps provide shadow-free lighting on face of 
board. Other ceiling fixtures provide general low-glare light- 
ing of 130 te. 


be sent over the telephone line be- simultaneously in both directions 
tween the two stations by operation over the same wire pair. Fre- 
of the appropriate switch. This quencies used are at least 100 cycles 
tone is received at the other end apart to insure against reception 
the particular receiver by any other than the correct re- 


the same fre- ceiver. 


quency, all other tones being re- The Van Wyck station, com- 


jected by filter circuits in each re- 
ceiver. The receiver then passes on 
the tone to relays, which accom- 
plish the intended control. Since 
signal frequencies used are pure 
tones, many may be transmitted 


pletely unmanned except for spot 
checks and scheduled maintenance, 
is the forerunner of a number of 
such stations which will soon be 
operating throughout the Brooklyn 
Union Gas Co. territory. 
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Control Panel, Dispatcher Station 


Closeup photo shows dial, control buttons and switches, dial-verifying pilot lights, 
normal-alternate line pilot lights, test and reset buttons, and portion of circuit 
mock-up 

Seven of the dial’s ten numbers are in use, permitting remote control of four meter 
runs plus fogging, humidifying and odorizer equipment. Valves in the meter runs may 
be opened or closed, gas pressure raised or lowered, and gas flow increased or de- 
creased. Fogger, humidifier and odorizer may be turned on and off. 

To open valve No. 2, for example, the number “2” is dialed. The verifying pilot 
lamp ‘'2’’ above the dial would light up. The pushbutton labeled ““OPEN/ON” to 
the right of the dial would then be pressed. As the valve begins to open, the large 
upper pilot light on the circuit mock-up of meter run No. 2 at the extreme right of the 
photo would then light up. Although not visible in the photo, the words “OPEN” and 

CLOSED” are superimposed on the lenses and indicate the position of the valves. 
It is evident that the normal telephone pair was in use at the time the photo was mode 


Tone Control Equipment, 
Van Wyck 


Dual transmitter and receiver units for 
sending and receiving tone signals are 
stacked in cabinets at both the dispatcher 
and Van Wyck stations. Each dual unit 
is made up of three parts: a power supply 
(extreme left), and either two receivers, 
two transmitters, or one of each. Labels 
down the left-hand side of the cabinet 
identify the functions of each unit. Pulse 
count unit and auxiliary relays are below 
tone units; pilot lamps at top of rack 
indicate whether normal or alternate tele- 


phone line is in use 




















Normal and Alternate Telephone Lines 


Control signals between dispatcher station and Van Wyck 
station are carried by single-pair telephone cable; additional 
pair, traveling another route, is available as an alternate. 

To supervise the continuity of the normal pair, 1775- and 
1175-cycle tones are continuously transmitted over the cable 
from Van Wyck and the dispatcher station, respectively. 
These tones, picked up by receivers at other ends, cause line 
transfer relay supply contacts to be held open. Should a 
fault in the cable interrupt the tones, the relays would be 
energized, switching all control equipment to the altenate 
pair, lighting alternate pilot, and sounding audible alarm 
contacts also break grounding circuit of trans- 
mitters, deactivating transmitters. This prevents erratic ac 
tion of transfer relays on intermittent faults and during line 


After trouble has been cleared, normal line is restored by 
pressing RESET button, which activates transmitters and re 
establishes tone, deenergizing transfer relays. 

During normal operation, relays and alternate line con- 


PATCHER STATION VAN WYCK STATION 
Pilots vOorma Normal Pilots 
ts Te) lights 
& 
tp Lx se 
an Alternote i, Alternate 
0 b! 
sdible - J 
orm i 
Reset re & . - 
2a Normal + 
est if bao = 4 
ee 
| ~ Telephone pairs = 
| cr eal J | 
| a ee + j 
eB Alternate b 
e Line transfer relays Relay 
| ad « he 10 nd tg 4 
¢ 1775~ m 175~ + | 
1 TT dy a ge | 15v 14 p 
ae | — Line transfer receivers | eo 
ransmitter | ee a | =o Transmitter 
ound 4 25a L | 775~ rq ground 
| eum 2d 
ne tronsfer transmitters 





To other transmitters 
nd receivers 








To other transmitters 
and receivers 


tinuity may be tested by pressing TEST button, which deac 
tivates transmitters and energizes relays 
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Dialing Sequence 


The first step in performing any control 
function remotely from the dispatching station 
is to dial the code number assigned to the par- 
ticular equipment to be controlled. This auto- 
matically sets up a circuit at the Van Wyck 
station so that only equipment associated with 
the dialed code number will be affected by the 
control signals which are to follow. This is 
accomplished as follows: 

Assume it is desired to open the regulator 
valve in Meter Run No. 2 (code No. 2). Dialing 
the number ‘’2” interrupts twice the 465-cycle 
dial tone which is constantly being sent out 
over the telephone cable by the “dial tone” 
transmitter. These two interruptions operate 
stepping switches in the pulse control unit 
(PCU) at Van Wyck, setting up the relay in the 
PCU associated with Valve No. 2. The two 
pulses also trigger the pulse generator, which 
causes the “‘dial-verifying”’ transmitter to send 
two 2500-cycle pulses back over the line. 
These two pulses, received by the ‘‘dial-verify- 
ing’’ receiver back at the dispatcher station, 
cause dial-verifying pilot lamp No. 2 to light 
up on the control panel immediately above the 
dial. The operator can then go ahead and 
press the OPEN pushbutton, knowing that the 
proper circuit has been set up to open Valve 
No. 2 and no other. 


Control Sequence 


With the proper circuit set up and verified, 
the operator presses the OPEN pushbutton. 
This completes a circuit to the ‘“open control”’ 
transmitter, which sends a 765-cycle tone to 
the Van Wyck station. This tone, picked up 
at Van Wyck by the receiver tuned to that fre- 
quency, causes operation of the relay in the 
PCU which was set up by dialing. This ener- 
gizes an “‘interposing” relay on the Van Wyck 
control board which closes the circuit to the 
valve motor. 

As the valve begins to open, limit switch 
contacts at the valve close, turning on a red 
pilot light and energizing a report-back relay 
on the Van Wyck control board. This relay 
establishes a circuit back through additional 
contacts of the PCU relay (still set up by the 
stepping switch) and to an “open verifying” 
transmitter, which sends a 1375-cycle tone 
back to the dispatching station. This signal 
is picked up by the ‘‘open-verifying’’ receiver 
and passed on to the PCU at the dispatcher 
station, lighting a red pilot light over the sym- 
bol representing Valve No. 2 on the control 
board circuit mock-up. The operator is thus 
informed that the control action has been 
completed. A visual inspection of the pilot 
lights at any time is sufficient to determine 
the positions of all controls. 
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Common Code 
Probiems 


Circuit Breakers 


® as Branch Circuit Protection 


® as Disconnect or Controller in Motor Circuits. 


conventional branch circuit cir- 

cuit breaker in connection with 
electric motor wiring often raise 
questions concerning the applicable 
code reference and intent. The fol- 
lowing discussion takes up some of 
the most common questions and 
their solutions. 

First, we will take up the use 
of the circuit breaker as the branch 
circuit protective device on branch 
circuits serving motor loads. 

We should preface our comment 
with the general observation that 
motor loads involve a starting cur- 
rent far in excess of the full load 
current rating of the motor. As a 
result, the motor branch circuit de- 
vice must continue to function dur- 
ing the starting period of the 
motor, and also when subject to 
harmless momentary overloads. In 
order to satisfy such conditions of 
use, the usual motor branch circuit 
circuit breaker, similar to a fuse, 
is rated in line with the starting 
current of the motor involved. As 
a result, the circuit breaker pro- 
tects the conductors and the motor 
from overcurrent due to short cir- 
cuits and grounds. The branch cir- 
cuit conductors and the motor are 
protected from gradual overloads 
by the motor running protective de- 
vice. There are some exceptions to 
this general observation for frac- 
tional hp motors or when special 
design circuit breakers are able to 
satisfy all of the protection re- 
quired. 

Are conventional branch-circuit 
breakers recognized for overcur- 
rent protection of branch circuits 
serving motor loads? Are special 
types required? 

Circuit breakers are recognized 
as an overcurrent device suitable 


Te application and use of the 


By B. A. McDonald 


for the protection of conductors as 
covered by Section 2403 b and ec. 
They are also recognized for the 
protection of motor branch cir- 
cuit conductors as covered by Sec- 
tion 4342 which refers to Tables 
26 and 27. Columns 7-8-9-10 of 
Table 20, Chapter 10, further 
recognize such use. They are like- 
wise listed by Underwriters’ Lab- 
oratories as suitable for the pro- 
tection of motor branch circuits. 
They can be used for this purpose 
since they satisfy the fundamental 
of protection expressed by Section 
2401. 

There are two types of circuit 
breakers recognized by the code: 
the adjustable trip and the non- 
adjustable trip (Section 2403). 
While either type may be used for 
the protection of the motor branch 
circuit, our comment concerns the 
non-adjustable type which is in 
common use for the protection of 
lighting, appliance and motor 
branch circuits. The breaker de- 
sign provides a thermal-magnetic 
or magnetic trip action which as- 
sures the degree of protection pro- 
vided by the code regardless of the 
type of load it serves. There is no 
special type of circuit breaker re- 
quired for the protection of a 
branch circuit serving a motor. 

Do the branch circuit breakers 
have to be rated in hp for motors 
over 2 hp? What about the 115% 
or 300% rating? 

A circuit breaker is rated in am- 
peres and is not required to be 
rated in hp. Horsepower ratings 
are required for motor disconnect- 
ing switches (Section 4402), since 
they indicate the safe interrupting 
capacity of the mechanism when 
subject to overloads. A 5-hp discon- 
nect switch will safely interrupt 


the stalled rotor current of a 5-hp 
motor. Circuit breakers are de- 
signed to interrupt fault currents 
from 5,000 to 10,000 amps depend- 
ing upon the breaker rating. As a 
result, there is no occasion to rate 
a circuit breaker in hp. The rating 
of a circuit breaker used as pro- 
tection of a motor branch circuit 
is covered by Table 20, Chapter 10. 
See Fig. No. 1. 

Is it necessary to install fuses 
ahead of circuit breakers on motor 
branch circuits to provide addi- 
tional short circuit protection? 

An approved (UL) circuit 
breaker properly applied will pro- 
tect the thermal overcurrent de- 
vices of a motor, the motor and 
also itself when subject to a short 
circuit. There is no occasion to use 
a fuse ahead of it. The code defini- 
tion of a circuit breaker provides 
such protection and compliance 
with U.L. standards assures such 
performance. 

What are the advantages of the 
circuit breaker in motor branch 
circuit protection over magnetic 
motor starters or manually oper- 
ated thermal switches which are 
not permitted for this application? 

Non - adjustable - trip circuit 
breakers are inherently dead front 
for safety. They are essentially 
tamper resistant. On polyphase 
circuits all poles are simultaneously 
opened so that single phasing of 
the motor is prevented. On single 
phase, 220-volt circuits, a double 
pole breaker opens all conductors 
to the motor when a fault occurs. 
Many circuit breakers are designed 
to compensate for ambient tem- 
peratures which assures more pro- 
tection when applications involve 
locations which are above or below 
normal room temperatures. They 
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eliminate the necessity for replac- 
ing the overcurrent device when a 
fault occurs, They satisfy all code 
provisions with respect to the pro- 
tection of motor branch circuits, 
while the magnetic motor starter 
or the manually operated thermal 
switch does not satisfy such provi- 
sions. Thermal devices are de- 
signed to handle gradual overloads 
but they are not rated to handle 
short circuits. 

What considerations govern the 
use of circuit breakers as a dis- 
connect and/or controller or as 
overload protection? 

Branch circuit circuit breaker of 
the type under discussion, rated in 
amperes only, may be used as a 
controller as covered by Section 
4383-d. It also may be used as a 
motor disconnecting means when 
the provisions of Section 4407 are 
satisfied. They are not rated in hp, 
for the reasons previously covered. 
The size is determined by refer- 
ence to Table No. 20 of Chapter 10. 
It is significant to note that circuit 
breaker ratings are newly recog- 
nized in Table 20, in the 1956 edi- 
tion of the code. Previous to 1956, 
the ratings were computed from 
the values given in Tables 26 and 
27. There is no occasion to use 
fuses ahead of a circuit breaker 
since they are required to be de- 
signed to protect, not only them- 
selves but the motor and the con- 
troller, when a short circuit occurs. 
Fig. No. 2 intends to illustrate our 
answer to these questions. 

Ordinarily, the non-adjustable 
trip circuit breaker cannot be used 
as overcurrent protection for a 
motor. Such breakers must func- 
tion when the motor is started and 
they are set to carry the initial 
current inrush during the period 
of starting. This setting may be as 
high as 300% of the motor full load 
rating. It therefore follows that 
such a rated breaker could not pro- 
tect the motor from gradual over- 
load since the code limits such pro- 
tection to 115 or 125% of the motor 
current rating. In some cases, how- 
ever, where the starting current of 
the motor is small, it may be pos- 
sible for a breaker, set to handle 
the overcurrent protection for the 
motor, to function during the start- 
ing period. Section 4322-b also 
recognizes a manually started port- 
able motor, 1 hp or less, connected 
to a 20-amp, 125-volt circuit. In 
this case, the 20-amp circuit 
breaker protecting the circuit is 
considered sufficient protection for 
the motor under the conditions out- 
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Fig. No. { 


CIRCUIT BREAKER AS MOTOR BRANCH CIRCUIT OVERCURRENT DEVICE 
3¢-220V 
f 


Discon- 
nect 


Circuit breaker size 
40 Amps. Col.7, Table 20 
Table 26: 250% x15A=375A 


This breaker may also serve as the 
Section 4401-441] are satisfied. 


5 hp 
F.L.I. 
. 15 Amps 
ler Motor } Table 24 
Code letter F. 


Motor overcurrent 
Full voltage start 


Protection in 
controller 20 Amps 


disconnect when the provisions of 


This breaker may serve as a controller as covered by Section 4383-d. 


This breaker may serve as both controller and disconnect. when 


the 


provisions of Section 4407 are satisfied 


Fig. No.2 
Section 4383 -d. 


BRANCH-CIRCUIT CIRCUIT BREAKER USED AS CONTROLLER 


1 -230V 
°™ 


Running protection ) 





“™N 


Ny © 2HP 





Circuit breaker size 

30 Amps Col.7 Table 20 

Rated in omps only 
Must satisfy other pertinent 


HP rating not required. Ampere rating 


provisions 


|2Amps 
15 Amps Code letter F 
Col. 6 Full voltage start 
Table 20 


pertaining to controllers. 
250% x12A. Table 26 


Section 4407 
CIRCUIT- BREAKER AS BOTH CONTROLLER AND DISCONNECT 


Nol 


~No2 a 





a 





Br.cir. fuses 
or cir. breoker 


. { ) 
ng - rUy. 


Switch or Running protection 


C.B. plays duol 


role of controller 
and disconnect 


lined. A_ similar exception is 
covered by Section 4343-a which 
recognizes several fractional hp 
motors on one circuit. 

Section 4383-d indicates that a 
branch circuit circuit breaker may 
be used as a controller and also as 
an overcurrent device. In other 
words, it could serve as branch cir- 
cuit protection, disconnect, con- 
troller and overload protection. I 
personally believe it is possible to 
satisfy all of these functions 
through the use of a circuit breaker 
when the starting current of the 
motor is very small and the appli- 
cation is free from momentary 
overloads. While this personal in- 
terpretation of the code rules may 
be correct, it appears to me that 
such procedure is very question- 
able. The only apparent conflict ap- 
pears to concern the provisions of 
Section 4407, which is illustrated 
by Fig. No. 2. If the branch circuit 
circuit breaker is located within 
sight of the motor, I see no occasion 
to use the second circuit breaker 
shown on the drawing as No. 2. 

Many other questions on this 


subject were answered by an excel- 
lent article titled “Coordinated 
Protection of Electric Motors” 
which appeared in the February 
1954 edition of Electrical Construc- 
tion and Maintenance. Edited by 
L. D. Price, Manager, Engineer- 
ing and Safety Regulations Dept. 
of the National Electrical Manu- 
facturers Association, it covers in 
considerable detail the many 
factors involved with the protec- 
tion of motors as required by the 
NEC and the standards of UL. 

About the same time, March 
1954, L. F. Charity prepared a 
Progress Report to the New York 
Farm Electrification Council, which 
included observations concerning 
the overcurrent protection of 
motors involved with bulk milk 
cooling and silo unloaders which 
brings to light sub-standard motor 
overcurrent protection which pre- 
vails in the field. 

The Abbott and Smith N. E. 
Code Handbook and Segall’s Elec- 
trical Code Diagrams are also ref- 
erences which tend to clarify the 
questions raised. 
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SQUARE LENSED FIXTURES, installed in groups of four, have 
replaced three former skylights as the general lighting medium 


in the Senate Chambers 


TOTAL INSTALLATION, consisting of 27 200-watt PS lamps 
with ribbed glass reflectors, provides 75 fe of illumination 


to desktops 35 ft below 


Skylight Conversion 


Modernization of Senate Chambers in Connecticut State Capitol included instal- 


lation of lensed downlights in overhead bay formerly inefficiently illuminated by 


reflected daylight. Local switching plus remote control provides variety and con- 


venience for this 21-kw installation by The Gunning Electric Co. of Hartford. 


HE fact that many ancient gov- 

ernmental structures pres- 

ently being modernized electric- 
ally stresses the fact that efficient 
government (like modern business 
is demanding the serv- 
ices of modern electrical equipment 
backed by efficient distribution 
features. 


are 


in general 


is the Connecti- 
cut State Capitol in Hartford. 
Built in the Civil War era, it was 
originally designed for lighting by 
Then, when _ incandescent 
lamps became the order of the day, 
gas piping was used as raceways 
The 


next progression was to a random 


A case-in-point 


gas. 


for a skeleton wiring system. 


placement of bare fluorescent lamps 
in some of the darker offices and 
corridors yet, up to only a very few 
vears ago, the lighting system was 
a maintenance man’s nightmare of 
inaccessible fixtures, dropcord push- 
buttons, non-uniformity of compo- 
nents, dust-collecting fixtures and 
overloaded circuits. As to the elec- 
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trical distribution system in gen- 
eral, many panelboards were inac- 
cessibly located in normally locked 
rooms or up near ceilings; circuit- 
ing had been routed from any 
“available” switching position to 
distant rooms (or even to other 
floors) ; control of luminaires was 
therefore neither apparent, logical 
nor tabulated for reference; old 
slate panelboards in wooden cab- 
inets still contained knifeblade 
switches; wiring inadequacies pre- 
vented essential load growth; and 
wiring insulation showed danger- 
deterioration in numerous in- 
stances. 

To illustrate resulting opera- 
tional inefficiencies: floodlighting 
of the capitol’s gold dome necessi- 
tated manual switching at four 
separate locations in attic crawl 
space, while relamping or cleaning 
fixtures in the 65-ft-high ceiling of 
the House Chambers meant first 
disconnecting flexible plug-in elec- 
trical extension cords from above, 


ous 


lowering units to floor-height by 
means of attached ropes, then rais- 
ing units and reconnecting them 
after the necessary maintenance 
work had been completed. Since 
these chambers also had 40-ft-high 
cornices equipped with closely 
spaced “ornamental” bare-lamp fix- 
tures, the related ladder assign- 
ment necessary for maintenance 
was as dangerous as it was time- 
consuming. 

Today, thanks to an extensive, 
still-in-progress modernization pro- 
gram (see “State Capitol Rewiring” 
page 81 EC&M, November, 1958), 
the dome floodlighting is effectively 
accomplished by 28 500-watt roof- 
based projectors which are _ re- 
motely, and automatically, con- 
trolled by an astronomical time 
clock and contactor. 

And, in the recently-relighted 
Senate Chambers (the House re- 
lighting remains to be designed), 
an old skylight has been attractively 
converted into an efficient lighting 
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P ages 
MAINTENANCE is from catwalks; handles on housing covers 


and flexible conduit connections to junction boxes facilitate 
easy access and free movement 


ACTIVATION of Senate Chamber lighting is via remote switch 
on floor below and local contactor in overhead. Panelboard 
permits variation of lighting patterns. 


medium by installing 27 4-lens of movement. This installation is system; the second (just completed 


square units that provide 75 foot- 
candles of comfortable lighting to 
desktops located 35 ft beneath it. 

In this installation, cleaning and 
relamping of the 200-watt ribbed- 
glass reflector units is from above, 
catwalks providing safe access for 


activated remotely from the floor 
below by contactors, while local cir- 
cuit breakers (in a wall panel lo- 
cated in the overhead space) per- 
mit a variance in lighting intensity 
by using lighting units in various 
patterns. 


by The Gunning Electric Co., also 
of Hartford) includes the relight- 
ing of the basement, chambers and 
offices on four floors, including new 
risers and panels; and the third 
(now in the bidding stage) includes 
the relighting of public areas and 


maintenance men. Handles on re- This 
movable covers provide a simple program has 
means for opening lamp housings, three sections: 


and flexible conduit connections be- 


boxes permit adequate 


AS A MARKED CONTRAST to the modern lighting now being 
installed in the Senate, this view shows the top-side of one 
of the old ceiling fixtures still in use in the soon-to-be- 
modernized House. Steel circular housing contains cluster of 
ornamental luminaires, while circular duct in left foreground 
conducts heat from housing to exhaust fan. Relamping or 
cleaning of fixture necessitates removing cover of housing, 
disconnecting the lighting assembly from a plug-in receptacle, 
attaching a rope to the unit and lowering it some 65 ft to the 
floor of the Chambers beneath. 
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extensive 


the first (installed 
three years ago by the Bower Elec- 
tween fixtures and fixed junction tric Co. of Hartford) includes a 
freedom new service entrance and busduct 


modernization 
carried on in 


the possible installation of air con- 
ditioning. 

Consulting engineer for the com- 
plete modernization program was 
Arthur T. Flynn of Weathersfield, 
Conn. 





id 


TIME CLOCK with astronomical dial and magnetic switch 
equipped with 120-volt coils activate floodlighting of gold 
dome atop the historic structure. Distribution of power 
throughout the Capitol is now via 4-wire busducts that are 
carried through all main basement corridors of the building 
Close spacing of plug-in breakers indicates the extent of 
local distribution panels. 
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Area for future motor courts "C' motor 
courts 


Ag 





INFORMATION CENTER layout shows 
location of buildings, underground 
tunnels carrying primary feeders, and 
motor house transformer stations. 











Motor court “B" motor 
xfmr stations courts 


Pools 


Xfmr room, 
Parking 4j PSs Parking 
Administration 
area i bidg. area 


~ Concrete 
tunnel 


| 
| 
| 


Information 
bidg 


PRIMARY SWITCHBOARD iin basement of cafeteria 
building. Utility feed enters center bus transition sec- 
tion; three sections at right are feeder panels for 4160- 
volt distribution to motor courts and administration 
building, information building, and cafeteria building; 
two sections at left enclose starters for 250- and 300- 
ton, 4160-volt, refrigeration compressor induction mo- 
tors. Each panel is separately metered 


Williamsburg Information Center Uses 


Primary Distribution 


LECTRIC power plays an im- 
portant part in the accommoda- 
tion of more than a half million 

visitors each year to Colonial Wil- 
liamsburg, eighteenth-century cap- 
ital of Virginia. 

The thousands of automobiles ac- 
companying the growing popularity 
of this city made necessary the con- 
struction of a new reception and 
information center serving as an 
orientation point for the visitors. 
The vehicles are parked and, follow- 
ing an interesting and informative 
introduction to the many things to 


INFORMATION BUILDING secondary switchboard consists of two free-standing units be seen, the visitors proceed by bus 
mounted back-to-back to conserve space. Front section (left photo) contains three to the restored homes, shops and 
50-hp starters to the left of the main breaker for three M-G sets used for theatre ardens of the city 

Projection equipment, plus miscellaneous motor starting switches to the right. = ° 2a ‘ 

The rear unit (right photo) contains more motor switches, a lighting feeder panel, The new reception area is on a 
lighting feeder contactors, and astronomical time clocks controlling parking lot 40-acre wooded site adjacent to 


lighting. the restored section of Williams- 


100 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1959 





Cable box and 
4-way 2500 
sectionalizing ™ 


7xfmr stations 

for motor courts 
2400/4160 
120/208v 


120/208v 
power dist. 








panels _xfmrs 


. bis osed 
A ao 
2 3 power fuses 
and disc sw 
in splice box 


Feed for 
future 
courts 


Coble box and 
/ 3-way 2500 


J sectionalizing sw 


8 eee 
Protective relays 


‘| p29 


2 series y ee 


street lighting 
xfmrs 


her 


Street lighting int.armor 


controllers 
2000 5000 v 
fused disconnects 
Protective relays ~ 

* 
2 series 


street lighting 
xfmrs 





Street lighting 
controllers 





ofeteria bidg 


00a, 5000 v 
JOkva IC CBs 


2000 5000v 
fused disconnects 


12000 b 


Utility feeds 
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PAN 


burg. Heart of the area is the in- 
formation center building, incorpo- 
rating twin theatres for showing 
orientation films and extensive ex- 
hibition and lounging areas. Other 
buildings include a cafeteria and 
gift shop, motor houses with 200 
air-conditioned rooms, and a two- 
story administration and lounge 
building complete with three out- 
door swimming pools. 

Utility high-tension power is 
brought to the main switchboard in 
the basement of the cafeteria build- 
ing by two runs of 4-in. fiber duct, 
each containing three 500MCM, 
5000-volt conductors. Either of the 
two is capable of carrying the en- 
tire load. Three main distribution 
feeders protected by 1200-amp 
breakers carry 4160-volt power to 
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Primary feeders distribute 2000 
kva for power, light and signals 


in new facility for visitors to 


this historic Virginia city. 


the cafeteria building load, the in- 
formation building, the motor 
houses, and the administration 
building. 


Motor Court Loop 


The 4160-volt primary feeder 
serving the motor courts and ad- 
ministration building is 4-conductor 
No. 1/0 interlocked armor cable 
with bare neutral, channel-sup- 
ported in a 5-ft diameter pipe tun- 
nel. The cable forms a large con- 
tinuous loop beginning and ending 
on the load side of the 1200-amp 
breaker on the main switchboard. 
Spotted on this loop are two 3-way 
and two 4-way _ sectionalizing 
switches, each rated at 250 amps, 
5000 volts, permitting sections of 
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the primary feeder loop to be cut 
off from the supply if necessary for 
repair or revision. The switches 
also provide splicing facilities to 
the existing motor courts as well 
as means for feeding future loads 
as more motor courts and planned 
dormitories are built. 

The motor courts are fed from 
seven points on the loop through 
seven 3-phase 2400/4600/120/208- 
volt, 75-kva dry-type transformers. 
Take-off to each transformer from 
the primary loop is accomplished in 
a splice box enclosing a power fuse 
disconnect. Fuses are high-inter- 
rupting boric acid type, with con- 
densers and provisions for hook- 
stick operation. Double lugs with 
disconnecting links were provided 
to continue the loop feed where 
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ar 





: 


CAFETERIA BUILDING transformer vault. 4160-volt feeder from main primary 
switchboard passes through two sets of 200-amp, heavy-duty, porcelain-enclosed 
disconnect switches (top of left photc) and down into two sets of 3-gang, 200-amp 
oil fused cutouts. Each set of cutouts feeds one of the two banks of transformers 
in the background of the right-hand photo. One bank, with three 100-kva oil-filled 
4160/120/208-volt transformers, feeds cafeteric lighting. The other bank, with 
three 167'-kva, 4160/277/480-volt similar units, feeds kitchen equipment. Sec- 
ondaries of the two banks are carried to a main secondary switchboard by the two 
runs of busway visible in the right-hand photo. The two units at the extreme 
right are 30- and 20-kw oil-filled, fully automatic street lighting transformers, 
rated 2400 volts single-phase primary, 6.6 amps constant secondary. These two 
transformers are fed from the primary feeder through 200-amp fused disconnects 





and street-lighting controllers mounted directly above the transformers. 


sectionalizing switches were not in- 
volved. 

Each of these seven transformers 
feeds a breaker distribution panel; 
three feeders from each panel sup- 
ply a lighting panel for one of the 
motor court units. These feeder 
panels, like the  sectionalizing 
switches, splice boxes, and trans- 
formers, are located in the base- 
ments of the motor courts. Each 
transformer station is centrally lo- 
cated with respect to the three mo- 
tor units it that 
none of the feeders to the lighting 
panels is more than 150 feet long. 
Lighting panels are located outside 


court serves, so 


CAFETERIA CEILING lighting grid covers an area of 4612 sq ft and was assembled 
on the job from more than 5000 individual pieces. 
line lamps in 4, 6 and 8-ft lengths are directed at the ceiling to furnish indirect 
lighting through walnut-finished wooden baffles, supplemented by 
downlights for brightness control in three main satin-gold anodized extruded alu- 
These beams also contain lamp ballasts and 


minum beams and along side walls 
wiring 
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the units under a covered walkway. 

The remaining load on _ this 
motor-court loop is an indoor-type 
single-unit substation comprising 
the power center of the administra- 
tion building, with a dry-type trans- 
former capacity of 150 kva. High- 
voltage fuses are boric acid type 
with an interrupting capacity of 
40,000 rms amps. Connection to the 
incoming interlocked armor feeders 
is accomplished with double lugs 
equipped with links to facilitate dis- 
connecting one of the feeders. The 
low-voltage distribution panel con- 
tains four breakers with blank 
for two future breakers. 


space 





More than 
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150 450MA slim- 


150-watt R40 


CONCRETE TUNNELS carry primary ca- 


ble between buildings. Tunnel entrance 


shown here is in information building 
basement. Interlocked armor cable emer- 
ges near center of photo; other conduit 
carries fire alarm, telephone, and mis- 
cellaneous control circuits. 


These breakers protect feeders to 
the administration building power 
load and the three swimming pools. 

Except for the swimming pool 
water system motors, the adminis- 
tration building load is principally 
lighting, serving a drive-in regis- 
tration desk and office for all mo- 
tor courts, a TV lounge and game 
room, dressing rooms for the swim- 
ming pools, and offices for Colonial 
Williamsburg’s Hotel Department. 

Swimming pool lighting circuits, 
wired throughout in brass conduit, 
are controlled by momentary-con- 
tact, mechanically-held contactors 


mounted in a split-bus panel in the 





EXHIBITION AREA of information build- 
ing uses incandescent spots above ceiling 
grid to pinpoint exhibits, the spill pro- 
viding general illumination. Plug-in 
molding is set into top of extruded alu 
minum channel grid throughout its length, 
with outlets on 6, 12 or 18-in. centers 
Spots are clamped to grid and plugged 
into outlets, using short lengths of asbes 
tos cord. Covered exhibits required extra 
accent lights under canopy, fed through 
support tubing and plugged into grid 
outlets 
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TRANSFORMER STATION, one of seven feeding motor court units. Primary 
interlocked armor cables enter cable splice box and sectionalizing switch 
from above at left; single cable continues to boric-acid power fuse discon- 


nects in enclosure in center. 


Floor-mounted dry-type transformer is rated 


at 75 kva, 4160/120/208 volts. Power distribution panel at right contains 
three breakers protecting sub-feeders to three motor court unit lighting 
panels. Transformer was selected for quiet operation and mounted on rubber 


pads, being located directly beneath motel sleeping area. 


Note that sec- 


tionalizing switch has provision for additional 4160-volt feed at lower left 


of cable box for future motor courts. 


switchboard room of the adminis- 
tration building, Underwater lights 
and miscellaneous fixtures around 
the pool are time-clock controlled 
during the bathing season, while 
step and area lights, connected to 
the other bus’ section, remain 
lighted all night. 


Cafeteria Building 


The primary feeder from the 
main switchboard to the cafeteria 
load consists of three 5000-volt and 
one bare No. 1 conductors in 3-in. 
rigid conduit, terminating in a 








LOUNGE AREA oat one end of informa- 
tion center building uses same aluminur 
ceiling grid as exhibition area, except 
that dimmer-controlled cold cathode 
lamps are recessed into top of grid chan- 
nel, reflecting off the domed ceiling. 
Transformers for this lighting are located 
in attic space above the ceiling. Unit 
illuminating map is extruded aluminum 
containing eight 200-watt PAR-46 lamps 
on 15-in. centers, suspended by stems 
from the grids and fed through one of 
the stems. 
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transformer vault in the basement. 
Included are two sets of transform- 
ers rated at 300 kva and 500 
kva, feeding cafeteria lighting and 
kitchen equipment, respectively, 
plus two single-phase constant-cur- 
rent series street-lighting trans- 
formers rated at 30 and 20 kva for 
the parkway approach lighting and 
the walkway and perimeter lighting. 


Information Building 
This building, incorporating the 


exhibition areas and twin theatres, 
receives power from main primary 


switchboard by means of 4-con- 
ductor No. 2 interlocked armor ca- 
ble with bare neutral through a 
service tunnel identical to that car- 
rying the motor court loop. Three 
1674-kva oil-filled 4160/120/208-volt 
transformers in 500-kva bank pro- 
tected by 200-amp oil-fused cutouts 
with disconnects supply building 
power and light requirements. 

The secondary switchboard, fed 
by busduct from the transformer 
vault, consists of two front-con- 
nected free-standing units mounted 
back-to-back. It encloses three 
50-hp starters for three M-G sets 
used with the theatre projection 
equipment, miscellaneous motor 
starters, a lighting feeder panel, 
and lighting controls. Mechanically 
held contactors, mounted next to 
feeder panel, turn on large segments 
of the lighting load at one time, be- 
ing controlled by momentary-con- 
tact pushbutton stations at several 
different locations in the building. 
Also included are astronomical time 
clocks for control of parking area 
lighting, the settings varying both 
with the seasons and with the num- 
ber of anticipated tourists. 

The accompanying illustrations 
show features of the distribution 
system as well as lighting details. 
Electrical installation was by 
Chewning and Wilmer, Inc., of 
Richmond, Va.; electrical engineers 
were Wiley and Wilson, Richmond; 
lighting consultant was Gerald 
Ewing, Wilton, Conn. 





VISITOR ACCOMMODATION AREA of information center building uses dimmer- 
controlled cold-cathode lamps mounted directly on the ceiling (left) with eggcrate 


type louvers installed over extruded aluminum grids. 


in attic space (right). 


Lamp transformers are mounted 
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Huge Market Potential for 


Residential 
Outdoor 
Lighting 


Home owners are spending a few billion 
dollars annually on outdoor living, but only 
a small fraction of this is spent on outdoor 


residential lighting systems and equip- 


ment. 


By Clint Sigler 


Electrical Equipment Division 


Business and Defense Services Administration 


J). S. Department of Commerce 


Washington, D. C. 


has created a vast potential mar- 

ket for residential outdoor light- 
ing systems and equipment, accord- 
ing to a recent study by the 
Electrical Equipment Division, 
Business and Defense Services Ad- 
ministration, U. S. Department of 
Commerce. Except in Florida and 
California, the market in this field 
is practically untouched. 

More than $3.5 billion is spent 
annually in the United States on 
other adjuncts of outdoor living, 
such as outdoor furniture, patios, 
swimming tennis courts, 
seed, plants, tools, and the like. In 
1958, more than $250 million was 
spent on garden furniture alone; 
$20 million on charcoal for outdoor 
cooking, and $6 million for chemi- 
cals for home swimming pools. The 
exact amount spent on lighting the 
more than 3 million acres in lawns 
and gardens is not known, but it is 
estimated to have been less than 
the $20 million spent for charcoal. 

One factor which has created this 
market is that today this is a nation 
of home owners and not renters. 


Tos trend toward outdoor living 


pools, 
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OUTDOOR LIGHTING units are available in a variety of styles 


and shapes for lighting paths, flower beds, driveways, steps, 


fountains, etc., 


beauty, or for both. 


for safety and utility, 


for decoration and 





OUTDOOR LIVING is extended and enhanced through appro- 
priate floodlighting of patios, lawns, gardens, barbecue areas, 
etc., making them useful long after nightfall. 


The majority of the 31 million sin- 
gle family units and two family 
dwelling units in the country are 
owned by the occupant. 

The greater part of the outdoor 
lighting equipment presently in- 
stalled has been for safety and pro- 
tective rather than decorative pur- 
poses. Although most of it has 
consisted of a simple fixture using 
outdoor reflector floodlights to il- 
luminate steps and paths, there has 
been a growing demand for post 
lamps. The number of such lamps 
using electricity is not known, but 
there were reportedly more than 
750,000 gas-burning installations 
at the beginning of this year. 

The principal reasons for the slow 
development of the home outdoor 
lighting equipment market, accord- 
ing to the BDSA study, is the lack 
of an initial permanent wiring serv- 
ice to the garden at the time of 
building and the high cost of in- 
stalling separate circuits after a 
house is built. Other reasons given 
were the lack of a wide selection of 
well designed fixtures and service 
outlets at the medium and lower 


price levels and inadequate informa- 
tion possessed by many home 
owners on the various aspects of 
outdoor lighting such as cost, avail- 
ability of equipment, and benefits. 
The esthetic advantages of deco- 
rative lighting apparently have 
been largely overlooked, despite the 
fact that large sums are spent for 
other types of beautification. 

If each of the single and double 
family units currently in existence 
purchased $10 worth of outdoor 
lighting equipment this year, the 
market would be higher for this 
one phase of residential lighting 
than for the total industrial light- 
ing business this year. A conserva- 
tive estimate is that the sale of out- 
door lighting fixtures would add at 
least 4 billion kw of energy an- 
nually. 

Future market development will 
depend largely on greater coordina- 
tion among electrical building con- 
tractors, lighting equipment manu- 
facturers, and utility companies in 
making available to home owners in- 
formation on types of systems and 
services required. 
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DECORATOR 
WALL PLATES 


General Electric Wiring Device Department has created a 
new concept of wall plates with separate frames and inserts 
that offer many advantages for electrical contractors, build- 
ers, architects, and their customers. 

More than 100,000 beautiful wall plate combinations can 
be made from just 8 basic frames and 13 different inserts 
in the new G-E Decorator Series of wall plates — to harmo- 
nize with any decor and meet the needs of every installation. 
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Use any of 13 different inserts... with brown or ivory f 


e. GB DECORATOR 
= 
NEW! Styled for convenience and beauty 
| that everyone will appreciate and enjoy 


\ This new General Electric concept of wall plates made up of separate 
frames and inserts is entirely different from any other wall plate on the 
market. With just eight basic frames — single, double, triple and four- 







gang (each available in brown or ivory ) —you can select from an assort- 
ment of 13 inserts, in metal or clear plastic, to create “custom” wall plates 
that harmonize with any room’s color scheme and meet the needs of any 
s installation. The textured metal inserts are reversible colored gold on 
othe yne . ro > othe 
s one side, silver on the other. 


FOR ARCHITECTS ——-G-E Decorator wall plates offer greater design 
freedom than ever before. More than 100,000 different wall plate com- 
binations can be made from the few basic materials in the new G-E 
Decorator wall plate line. 


FOR BUILDERS —— G-E Decorator wall plates are an attractive extra that 
can be offered to customers at little or no increase in costs. (Idea: have 
frames installed with metal inserts, leave plastic inserts in kitchen drawer. 
Invite customers to “customize” their wall plates with swatches of wall 
paper or fabric.) 


DURABLE FOR C lia ' ; 
R CONTRACTORS A minimum inventory — based on 8 frames 
SEE THROUGH and 13 inserts — enables you to install more than 100,000 different 
PROTECTIVE wall plate combinations. You never waste time trying to locate the right 
metal or plastic plate for any job’s requirements. And the handsome 
PACKAGING 


appearance of these new plates assures customers of the high quality of 
your workmanship on the entire installation. 


GENERAL @@ ELECTRIC 


screws confined in 
special plastic bags 
can’t scratch inserts 


meet the functional needs of any installation-or harmonize wall plates with any decor. 


.LLPLATES 


You Choose from a Variety of Color Combinations to Match any Room interior 
...brown or ivory frames and inserts in gold, silver, or clear-plastic that lets wall paper, 





paint, drapery-fabric or other material show through. 


Choose the attrac- 
tive gold-finished 
or silver-finished 
metal inserts with 
ivory or brown 
frames... 


OR 


The clear-plastic 
inserts that let the 


wallpaper, fabric 
or paint ‘‘show 
through”, 
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Screws 
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Metal insert 
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Clear-plastic 
insert 
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Plastic frame 


Wallpaper or Metal Insert. Used ag stiff- 
swatch of ener for wallpaper or other 


other material, 
if desired 


materials, or... is painted 
so paint will show through 
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Plastic frame 
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Ivory or Brown Plastic Frames 


= = J = - 
| 
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t 
Single gang. 2 gang 3 gang 4 gang f 
Brown GE9110-1 GE9120-1 GE9130-1 GE9140-1 
Ivory GE9110-2 GE9120-2 GE9130-2 GE9140-2 





Reversible Gold-Silver Colored Textured Metal or Clear Plastic Inserts 


Each insert package 
contains one metal 
insert, one clear plastic 
insert, and screws. 





Blank Switch Single Outlet Double Outlet Triple Outlet 
GE9146-0 GE9144-0 GE9141-0 GE9142-0 GE9143-0 
Interchangeable Line | Telephone | Remote Control 
Lets aes = - 
| | 
i | 3 
| 
Single Double Triple Bushing Large Plug Single Double Triple 
GE9171-0 GE9172-0 GE9173-0 GE9145-0 GE9147-0 GE9181-0 GE9182-0 GE9183-0 


More than 100,000 beautiful wall plate combinations can be made from these 8 basic frames and 
13 inserts in the new General Electric Decorator Series of wall plates. 








/ \ ‘ ‘ — ©) 
New G-E Lighted Push- New G-E 4-Plug Outlet =>-- — 
Button A. C. Switch — | — Connects up to twice as is S 
Turns lights ON or Orr many power cords, neatly, ZY SS 

; - uve server SN 
with just the press of a in the same space as a % < 
finger, elbow or shoulder. regular double outlet. feraice 
Built-in neon locator light Accommodates four flat 
shines in the dark. Has attachment plugs (or two 
Pressure-Lock® terminals round plugs, if desired). 
Listed by Underwriters’ Pressure-Lock Terminals. 
Laboratories, Inc. Listed by Underwriters’ 
nai Laboratories, Inc. 

*Trademark of 
General Electric Co. a 

\ ( 

o—6 _—_—_ 


Install these Modern General Electric Switches and outlets with G-E Decorator Wall Plates 





... they add safety and convenience. 


Progress /s Our Most Important Product 


GENERAL €@ ELECTRIC 


Wiring Device Department, Providence 7, Rhode Island 








ocrews ULlear-piastic 
insert 


Wallpaper or WVetai insert. Used a§ Stitt- Piastic Trame 
swatch of ener for wallpaper or other 
other material, materials, or... Is painted 


if desired 


so paint will show through 


NMioctor Shops 
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LINE REAMER on bench at Wagner shop has V-belt drive 
to provide three spindle speeds for fast, accurate enlarging 
of motor bearings. Mechanic rigidly positions work against 
front of reciprocating face plate to assure alignment. 


Line Reamer Doubies 
As Coil Winding Unit 


A unique degree of operating 
flexibility is a feature of a line 
reamer designed and built by G. I. 
Wagner for use in his motor repair 
department at Wagner Electric 
Company, Ft. Wayne, Ind. Through 
a V-belt connection between the 
motor (with reversing switch) and 
reamer drive, three spindle speeds 
are possible. Extra long travel of 
the face plate slides permits hold- 
ing the work against either side of 
the face plate. A simple attach- 
ment quickly converts the reamer 
into a coil winding unit when de- 
sired. 

Base of the unit is a 12-in. by 
15-in. section of #-in. steel plate 
which supports a Lempco reamer 
drive equipped with a 6-in. 3-jaw 
scroll chuck. Bolted to the top of 
the drive housing is a 4-hp, 1750- 
rpm, single-phase, 110-volt motor 
with reversing switch. Motor shaft 
and reamer drive shaft are V-belt 
connected through 3-step sheaves 
to provide spindle speeds of 175, 
250 and 325 rpm for reaming and 
coil winding. 

Also mounted to the base plate 
are four 6-in. blocks of 2-in. by 24- 
in. steel which support and guide 
the two 1-in. dia cold rolled steel 
slides for the face plate. Careful 
positioning of the support blocks 
and the use of close-tolerance bear- 
ings for the slides assure accurate 
reamer alignment at all times. U- 
shaped metal covers fit over the sup- 
port blocks; hold “wiping” felt or 
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ADDING COIL FORM to reamer drive is 
a simple operation. Special mandrel for 
chuck has slotted face plate to which 
form is bolted. Note 3-step V-belt drive 
for changing spindle speed. 


similar material in place to clean 
the surface of the face-plate slides 
as they move back and forth; pre- 
vent dirt, dust ‘and metal particles 
from marring slide bearing sur- 
faces. 

The two side rods rigidly sup- 
port an oval, vertical face plate 
against which the work to be 
reamed is held. Made from }-in. 
steel stock, the plate is 14 ins. long 
and 10 ins. wide with both surfaces 
machined to provide a_ perfectly 
level work face. Reamers pass 
through an opening in the center of 
the plate. By making the slide rods 
longer than usual, Mr. Wagner has 
extended the effective reciprocative 
travel of the face plate to approxi- 


extra-long slide rods increase effective travel. 
steel block supports equipped with wiper caps to keep recipro- 
cating rod surfaces clean. Motor reversing switch is at right. 





BACK OF PLATE can also be used as work rest because 


Note sturdy 


mately 114 ins. This permits the 
mechanic to steady the work (end 
bells, etc) against either side of the 
plate and use a variety of reamer 
sizes. 

Should occasion demand, the 
reamer drive can be converted into 
a coil winding unit with compara- 
tive ease. To do this, the mechanic 
merely pushes the reamer face plate 
against the front blocks and inserts 
a mandrel in the chuck through the 
plate opening. The coil form is 
bolted to a slotted plate which 
threads on the front end of the man- 
drel. Once the spindle speed has 
been selected (adjusting belt of 3- 
step sheave drive), the unit is ready 
for winding coils. 


Shop Benches Have 
Trough Test Panels 


Mechanic efficiency is a prime in- 
gredient in the successful operation 
of a small motor repair department. 
To attain this goal, many shops fre- 
quently revamp their basic layout 
to permit their men to do a better 
job in less time. Individual work 
areas generally provide a fertile 
field for improvement ideas. Often, 
a change in bench and tool arrange- 
ment, provision for tool and parts 
storage, or the addition of individ- 
ual test facilities will do much to 
improve mechanic morale and effi- 
ciency. To bring necessary repair 
facilities within easy reach of the 
mechanic is a common goal. 

Substantial progress in this di- 
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OUNT ON 


SHURE-SE 
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here’s fastening versatility you 
have never experienced before 


Time- and money 

conscious electrical 
contractors everywhere are 
using Shure-Set on countless 
light-fastening jobs. Requiring 
no cartridge, this unique 

tool makes every 

hammer stroke more effective 
... permanently sets ‘‘job-fitted’’ 
threaded studs, drive pins 

or wire loops into concrete, 
light steel or masonry 

faster and easier. A wide 
variety of fasteners makes the 
toughest fastening job easy 
with Shure-Set. 


Forget drilling, filling, 
plugging, expansion bolts, 
concrete nails — Shure-Set 

eliminates them and gives a 
better fastening, too! 

Find Shure-Set under ‘‘Tools”’ 
in the Yellow Pages — 

call and find out how Shure-Set 
will fit into your operation. 





Fastening 


cele 
Diaiiitare 


Dl alimaleliol-) hie) at-e-lalel-tae, 
\¢ lel -iaaal-t-lelalameigiit— 


In addition to hammer-in Shure-Set, the versatile Ramset Fastening 
System includes Ramset powder-actuated tools for heavy-duty 


ATH, 
a ®s 


o~ %, 
0 *2 
: Shure-Set*; 
* 2 
Ve eo” 
4 conr? 
WINCHESTER -WESTERN DIVISION 
12105-D BEREA ROAD .- 
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fastening, and Ringblaster heavy-duty kiin gun. 


Ramset Fastening System 





* OLIN MATHIESON CHEMICAL CORPORATION 
CLEVELAND, OHIO 
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ceptacles pushbuttons and switches pro- 
vides arms-length multi-voltage test 
facilities for each mechanic in Lima 
Armature Works’ small motor repair de- 


| partment, Trough is conventional 4-in. by 


4-in. size. 


PULL-OUT SHELF and pedestal drawers 
for tools and parts storage are added con- 
venience features of the individual work 
benches used for small motor repairs. 


rection has been made in the small 


| motor department of Lima Arma- 


ture Works, Inc., Lima, Ohio. Here, 
the mechanics work at eight indi- 
vidual work benches with every- 


| thing they need within easy reach. 


Latest improvement is the addition 
of a trough test panel to each bench. 

Each test “panel” is a standard 
5-ft length of 4-in. by 4-in. flanged 
steel wireway with blank end plates. 


| The trough is supported 10 ins. 


above the bench. A horizontal row 
of flush receptacles, pushbuttons, 
toggle and selector switches are 
mounted on the front face of the 
trough to provide multi-voltage test 


| facilities. The top of the wireway 


dual- 
0-25 


supports an 
range 


easy-to-read, 
ammeter (0-10 and 


| amp), test lights and main fuse box. 


| mechanic can 


Without moving from his bench, a 
plug in and test 
single-phase 110- and 220-volt mo- 


| tors, or 3-phase 220- and 440-volt 
| units. 
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HEAVY DUTY BALL BEARINGS... The ball BEARINGS CAN BE RELUBRICATED. .. Original SECURELY SEALED FOR LOW MAINTENANCE 
bearings used in these motors are of the high- factory lubrication will last for years in normal ..- Both ends of these motors have running 
est quality, with more than ample capacity to service—but convenient grease plugs are pro- shaft seals to keep the bearings clean. Bearing 
provide long trouble-free service under heavy vided to permit relubrication that adds to housings are effectively sealed to prevent 
loads. motor life under severe conditions. escape of grease. 


Wagner Totally Enclosed Motors 
Designed to give you Extra Protection 


Here are motors that will deliver full-rated horsepower under the 
toughest service conditions—that will help you keep your production 


| =4-loye en 1D rates up, and give you the kind of dependable, continuous operation that 
is sO important to automation. 
Type EP Motors are fully protected against damage from corrosion, 
y+ve7-\ iowa dust, abrasives, fumes, steel chips or filings. Type JP is explosion proof 
as well—is designed and approved for use in explosive atmospheres. 
Integral ratings, 1 through 100 horsepower, are built in the latest 
Ot OO) - 1-1 O}-1 14 NEMA frames, 182 through 445 US, with ribs that add mechanical 
strength and increase the surface cooling area. 


ABRASI VE Let your Wagner Sales Engineer show you how these protected motors 


can bring you savings on initial motor costs, maintenance costs, and in 
continuity of operation. 





Branches and Distributors in Ail Principal Cities 


Wagner Electric Gorporation 


6413 Plymouth Ave. « St. Louis 14, Missouri 


TYPE EP. 
Standard TEFC 
1 to 100 hp. 


TYPE JP. 
= Explosion proof 
e 1 to 100 hp. 
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OTHER FRAME SIZES AVAILABLE IN RATINGS THROUGH 





Now your industrial lighting dollar buys 


up to twice the light with... 


DAY-BRITE’S NEW CFI 


CFI-25 for Rapid Start, High-Output or Slimline Lamps 


CFI-30 far New Power-Groove Lamps 


Pat. No. D-177,532 


Day-Brite announces 
“OPERATION UPLIGHT 


With OPERATION UPLIGHT, Day-Brite has now 
standardized its production of industrial fixtures 
on a basic, high uplighting design. Production sav- 
ings are being passed along to buyers in PRICE 
REDUCTIONS AMOUNTING UP TO 17.7%. 


IN 1952—Day-Brite introduced Comfort For 
Industry with CFI lighting fixtures having slotted 
reflectors. 


IN 1955 —Day-Brite lowered installed costs for 
quality industrial lighting with improved CFI 
equipment. 


TODAY —tests prove that industrial fixtures 
having 25% upward components and greater shield- 
ing provide more light... with 
greater eye comfort...at lowest 
installed and total owning cost... 
for all industrial lighting applica- 
tions. OPERATION UPLIGHT 
is the result of these findings. 


© \\UPLIGHT 


Now one basic fixture, available in two adaptations 
for different lamps, delivers comfort lighting at 
lowest cost for any industrial application. Today’s 
lower-priced Day-Brite CFI-30 
fixture, used with new Power- 
Groove lamps having an output 
of 15,000 lumens, actually re- 
duces the cost of lighting many 
indusirial areas as much as 54%. 


OPERATION 





OTHER FRAME SIZES AVAILABLE IN RATINGS THROUGH 500 HP. 


25% uplight washes out harsh ceiling contrasts 


e “Up-draft” action provides more efficient self-cleaning e Center ‘*V” 


and closed ends for added shielding and strength e Reflection surfaces 


are lifetime porcelain enamel for easy cleaning @ 8-foot rigid channel, one-piece reflector 


for simplified installation ¢ Spring-loaded sockets hold lamps securely, speed relamping 


y 


e ALL THIS AT UP TO 17.7% LOWER COST! 


UPLIGHT for higher lighting levels at lower cost 


New lighting standards adopted by the Illuminating Engi- 
neering Society approximately double footcandle levels pre- 
viously recommended. It is estimated that between 90 and 95 % 
of existing lighting installations are now outdated.* And now, 
OPERATION UPLIGHT gives owners of industrial lighting 
systems these new reasons for relighting—without delay: 


UPLIGHT for lower installed cost. 

Day-Brite CFI-30 fixtures with new Power-Groove lamps 
reduce installed cost per square foot by as much as 54% 
because fixture prices are lower...and fewer fixtures are 
needed. And installation costs are also reduced because CFI 
equipment is designed to go up faster... 
to handle... and line up more easily. 


with fewer parts 


UPLIGHT for lower operating cost. 
The Taylor-Bradley research establishes new maintenance 
factors for industrial lighting... proves that Day-Brite CFI-25 


This booklet telis how plant owners can save 
money through OPERATION UPLIGHT. For your 
copy, call your Day-Brite representative listed in 

the Yellow Pages. Or mail this coupon today. 
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DECIDEDLY BETTER 


DAY-BRITE 


LIGHTING FIXTURES 


DAY-BRITE LIGHTING, INC. 
St. Louis, Mo. + Santa Clara, Calif. 


NATION'S LARGEST MANUFACTURER OF 
COMMERICAL AND INDUSTRIAL LIGHTING EQUIPMENT 


fixtures lose 44% less light output due to dust and dirt 
during 30 months’ operation than units having solid top 
reflectors. 


UPLIGHT for lower annual owning cost. 
Day-Brite CFI-30 fixtures with new Power-Groove lamps 
reduce total annual owning cost by up to 30% compared with 
other fluorescent or mercury vapor systems...and by 91% 
compared with incandescent lighting. 


PLUS...A BIG BONUS IN COMFORT. 
Day-Brite’s new CFI fixture not only delivers more light on 
the work plane, but also reduces eye strain and fatigue. 
Upward lighting balances brightness. Center “‘V”’ louver and 
fully enclosed ends (previously an extra cost feature on the 
CFI-25) help cut glare. 

“ELECTRICAL CONSTRUCTION AND MAINTENANCE, NOV., 1958 


Day-Brite Lighting, Inc. 
6248 N. Broadway 
St. Louis 15, Missouri 


GENTLEMEN: Please send me your free booklet on 
“Operation Uplight.”’ 


Name Title 
Firm 


Address 


City Zone State 





Work benches are 5 ft long, 26 
ins. deep and 87 ins. high; have side 
and back extensions to keep tools 
and parts from rolling off; have five 
drawers for tools and parts storage 
and three shelves in the base. A 
pull-out plywood board under the 
center of the bench top has an open- 
ing for armature shafts; extends 
the effective work area of the bench. 
Lima mechanics like the conven- 
ience features of their individual 
work benches and management feels 
it has gained another step in its 
climb to higher shop efficiency. 





Slotted Angle Is 
A Handy Shop Item 


Flexibility is becoming progres- 
sively more important as a feature 
of motor repair shop layout. In- 
terior changes frequently are made 
to meet variation in repair work, 
market conditions, addition of sales 
and service items, or simply to get 
a little more elbow room. Adequate 
shelf storage facilities for equip- 
ment and parts constitute an im- 
portant factor in any original or 
revised layout. And the easier it is 


ONLY TWO PIECES TO INSTALL |iMeNeerteanenesneeniane 


such facilities, the less costly will 





be the needed change. 


...and both highwvogh aa 


paratively simple matter at the J. L. 
Hughes Electric Company in Co- 
lumbus, Ohio. They have concen- 
a trated on salvable slotted steel 
WITH GARCY “ULTRA-LUX" O* YC) 


; : b neva 2 Or angle for the basic framework of 
Curved diffuser in 12” or 24 widths their shelving. Magnet wire, con- 


SJ rg trollers, instruments, spare parts 
OR 60TH ANNIVERSARY C) we, OC and other replacement and repair 
Rectangular diffuser in 12” or 24” widths | ~~" —_ ie units are compactly stored in this 


manner. Simple bolting and un- 
It's a snap to install these Garcy fixtures. Only two basic bolting of angle sections cut shelf 


parts to install, that’s all. No on-the-job assembly work. 
End plates, diffuser panels and hinge fittings are all pre- 
assembled for you before shipment. 

And Garcy fixtures are easy to handle. Even a lightweight 
like the gal above could handle these compact fixtures all 
day without tiring. 

Find out for yourself how much on-the-job time you can 
save with Garcy fixtures. 














Send for Bulletins 
581-L and 582-L. 


| 


4 


GAR CY LI GHTIN G PORTION OF SHELVING with slotted 


k installed 
division of Garden City Plating & Mfg. Co. ne amen Seg istered in ¢ 


: "as. revamped shop area. Addition of more 
2475 Elston Ave., Chicago 47, Illinois sections or alteration of shelf height can 


CHICAGO * NEW YORK * LOS ANGELES * TORONTO be accomplished quickly and easily 
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END BRACES support motor control 
switches and speed control rheostat. 
Conduit bar added to left is adjustable 
coil rack. Portable table holds coil wind- 
ing accessories 


SLOTTER-ANGLE base of tapered design 
provides sturdy support for winding head 
used to make field coils and motor coils 
up to 25 hp size. Unit is bolted to floor. 


realignment, alteration or removal 
time to a minimum when stock 
changes are necessary. 

Even the repair shop mechanics 
have made good use of this versatile 
construction material. When they 
needed a new base for a winding 
head, they built one of 24-in. by 14- 
in. slotted angle. The #-hp, 1725- 
rpm, 2350-volt, de motor is bolted to 
a 15-in. by 16-in. steel plate 42 ins. 
above the floor. This plate is bolted 
to a slotted angle frame which tap- 
ers to a 28-in. by 16-in. base at the 
floor. 

Bracing half-way down forms a 
handy shelf for coil winding ac- 
cessories. Additional cross pieces 
support motor switches, speed con- 
trol rheostat (50 to 500 rpm range), 
and foot-switch lever. The winding 
head base is securely bolted to the 
floor to minimize vibration and pre- 
vent creepage. 
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|The only fixture hanger 


with 10 differént ‘choizes___ 


of receptacles coeff 


GDEAL) SIMPLET 


FULL £260) ADJUSTMENT 


@ Exclusive friction-ring suspension rotates 
all the way around. 


@ 10 different receptacle types—one for every 
job requirement—exclusive ““Three-Sixty” 
feature. 


@ Aligns fixtures instantly, at any angle— 
with just a twist of the wrist. 

@ Simplifies engineering design, permits 
hanging two or four chains, or “S” hooks, 
from small compact arms. 


@ Bright Cadmium plated overall, provides 
neat, attractive installation. 


GET FULL FACTS...SEND COUPON 


FIXTURE HANGER 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


SAFETY BRACKETS 


Models with suffix ‘X" (i.e. 
K-101X) have safety brackets, 
detailed above, which will 
hold on box ears should 
screw vibrate loose. Designed 
for use with 4” concrete rings, 
octagon boxes, SEH and GRF 
fittings. 


For every fixture position 


@DEAD SIMPLET FITTINGS Division of Ideal Industries, Inc. 


1041-D PARK AVENUE ° 


SYCAMORE, 


ILLINOIS 


Pioneers in conduit fittings and electrical specialties 








“CUP TO YOUR LETTERHEAD 


Send “Three-Sixty” ee 
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New MEGGER® 
INSULATION TESTER 


...6-Voltages 


... Rectifier 
Operated 





FEATURES 


6 output voltages 500, 750, 1000, 1500, 2000, 2500v d-c 


single scale, wide resistance range 0-10,000 megohm, 


easy to read SMALL MOTOR REPAIRS have been the 


rectifier-operated (plug-in to standard lighting outlet) specialty of the Electric Motor Repair 
Co., Bridgeport, Conn., since the found- 
ing of the company in 1917, according 
extremely rugged measuring system—instrument need to owner Carl A. Hermanson, caught by 
not be leveled, fast indication the camera’s lens while ‘‘keeping his 
hand in’ at typical repair work. 


excellent output voltage stabilization and regulation 


single output voltage selector switch—no errors in select- 
ing test voltage 


automatic discharge of tested insulation at end of test Adjustable Stand 

easily portable, moderate size and weight Supports Wide Range 
Of Armatures 

A P P Li Cc AT I Oo N A rugged stand, with legs con- 


structed from 5-in.-diameter pipe 
and bottom cross-members formed 
from 5- and 44-in. steel tubing 
(permitting one to fit inside of the 
other), supports a wide range of 
de armature sizes in the Riles 
Armature Winding shop at Roa- 
noke, Va. As indicated by the ac- 
companying photographs, _ 5-in. 
channels form the outrigger base; 


Ideal for making step-voltage resistance tests on the insulation of 
electrical equipment with voltage ratings in the 300, 600 and 2500v 
classes. Maintenance men in large industrial plants, power com- 
panies and railroad electrical repair shops find this instrument a 
real time saver where many tests must be made on tight schedules. 


FACSIMILE 
SCALE 


Write for BULLETIN 21-20a-ECM 








JAMES G. BIDDLE CO. DISTANCE BETWEEN LEGS of ormoture 


: stand may be adjusted since different 
Electrical Testing Instruments * Speed Measuring Instruments diameters of cross-connecting pipes per- 
Laboratory & Scientific Equipment mit in-or-out movement. Desired span is 
1316 ARCH STREET, PHILADELPHIA 7, PA. then fixed by tightening of wing nuts, as 

| shown 
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ADD-A-UNIT DESIGN 
CUTS INSTALLATION COSTS 


Here’s the easy, economical way to add 
new circuit capacity at a moment’s 
notice. BullDog Unit-Versal Switch- 
boards with their flexible design allow 
you to add Vacu-Break switch units, 
I-T-E Molded Case Breakers—even 
complete standard switchboard sections 
—quickly, safely and economically. 


The compact, lightweight sections and 
switch units are especially designed 
to conserve valuable plant space. Each 
distribution section is a front acces- 
sible, self-contained board that can be 
operated alone or in combination with 
other sections. Individual units or sec- 
tions can be added or relocated quickly 


~ 


with just a wrench or screwdriver. 


Vacu-Break® switch units provide max- 
imum safety, too. Arcs are smothered 
quickly inside compact Vacu-Break 
chambers. Pitting and burning of con- 
tacts are reduced to an absolute mini- 
mum — maintenance is virtually elim- 
inated. 


The Clampmatic® spring assembly in- 
side the Vacu-Break chambers assures 
clamped-pressure contacts, speeds 
“break”, increases switch life. For 
safety’s sake, lower cost and speedier 
installation buy BullDog Vacu-Break 
Unit-Versal Switchboards. 





BULLDOG ELECTRIC PRODUCTS DIVISION 


i-T-E CIRCUIT BREAKER COMPANY 
BOX 177 ¢ DETROIT 32, MICHIGAN 


Individual switch units, even whole sections, can 
be added or changed as requirements dictate. 


“i 


In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 








LIDSEEN 
“Chicago” Benders 
are your 

Best Buy... 


Ask the Electrician who uses one... 


He's our best advertisement and your best source for a first hand 
Opinion as to its real value on the job. They are complete machines 
of all steel construction . . . no loose parts to be misplaced or lost 
and the only maintenance is an occasional drop of oil. Lidseen 
“Chicago” Benders work equally well on Aluminum or 
Steel Conduit. You get accurate bends every time and you will 
marvel at the way it quickly produces precise repeat bends and 
offsets so important in exposed installations. Remember . . . ask the 
electrician who is using a “Chicago” Bender; he will tell you its the 
finest tool available and at a price that is eminently reasonable. 


BENDING CIRCLES: INSIDE RADIUS 


No. 1 No. IT 








Vy" conduit or pipe ? EMT 3” 
%” conduit or pipe 4%" EMT 414” 
1” conduit or pipe 5%” EMT 61” 





No. 2 No, 2T 





1%” conduit or pipe 7%" EMT 91” 
14” conduit or pipe 8%” EMT 1014” 








Illustrated: No. 1 for bending V2", %” and 1” rigid conduit 


Write for FREE 
illustrated Folder on 
How to Bend Conduit 


LIDSEEN 
OF NORTH CAROLINA, INC. 


1050 FIRST STREET, HAYESVILLE, NORTH CAROLINA 
PHONE HAYESVILLE 2000 
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ANGLE AND PIPE ADAPTER can be 
bolted to tops of V-notched uprights to 
support armatures of smaller sizes. 


wing nuts keep the tubular cross- 
members securely at the desired 
span distance, and an angle-and- 
pipe adapter can be bolted to the 
top of the V-slotted tops of the up- 
rights to support smaller arma- 
tures on the same stand. 


Simple Continuity 
Tester Easy to Make 


Especially handy for outside 
service calls is this compact con- 
tinuity tester, which trouble shoot- 
ing servicemen of the Electric 
Motor Service Shop in Sarasota, 
Fla., have made for their own use. 

Packing easily into a pocket or 
toolbox, the unit is housed in a 
plastic cigarette case, and uses an 
NE2 neon glowlamp as the in- 
dicator. 


CONTINUITY TESTER is compact, simple 
to make, uses readily available parts and 
components. 


000 ; 
« L_. Test prod 


J e=> Alligator clip 


Cc 


WIRING HOOKUP for continuity tester. 
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Dangerous flash explosion occurs at instant of “break” in open 
knifeblade switch. BullDog Vacu-Break chamber smothers arcs 
before they can burn and pit contacts. Both are 100-amp, 600-volt 
switches operating under 90-ampere, 440-volt load with 40% to 
50% power factor. (These photographs were taken at instant of 


“break” and are unretouched.) 





FOR SAFETY’S SAKE 
BUY VACU-BREAK POWER PANELS 


VACU-BREAK HEAD 
CLAMPMATIC SPRING 
VABLE CONTACT SLUG 
NTER INSULATING BARRIER 
ATIONARY LOAD SIDE JAW 


ATIONARY LINE SIDE JAW 


Close-up of Vacu-Break head shows mov- 
able contact slug inside the compact arc 
chamber. The Clampmatic spring assem- 
bly assures a bolt-tight contact, helps 
speed “break’’. This combination guaran- 
tees positive and safe operation, long 
switch life. 


You emphasize safety when you 
choose BullDog Power Panels with 
Vacu-Break* switch units! Exclusive 
Vacu-Break design houses contacts 
in compact arc chambers that limit 
the oxygen supply . . . actually starve 
the arc before it can explode and pit 
or burn contacts. Maintenance is 
practically eliminated. 

Contacts in the Vacu-Break unit are 
attached directly to the operating 
handle for positive, safe switching 
every time. When the handle is in 
the OFF position—you know the 
switch is off! For extra safety the 


units have interlocking doors. The 
Vacu-Break unit also provides 
clamped-pressure switching con- 
tacts to prevent overheating. Clamp- 
matic* design simulates a_ boited 
connection when in the ON position 
. accelerates the break, too! 
In recent tests, Standard BullDog 
switches with Amp-Traps** were 
subjected to 100,000-amp short cir- 
cuit current. They were undamaged! 
You provide this extra safety and 
long-lasting performance by specify- 
ing BullDog Vacu-Break Power 
Panels. 


BOX 177 ¢ DETROIT 32, MICHIGAN 


a BULLDOG ELECTRIC PRODUCTS DIVISION 
he I-T-E CIRCUIT BREAKER COMPANY 
® 


In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 


1 Clamp matic areregistered trademarks of the BullDog Electric Products Division. **Amp-Trap isa registered trademark of the Chase-Shawr 



































For splicing, binding or insu- 
lating, men who know rate 
Chase Friction, Rubber, Plas- 


tic, Neoprene and Butyl Tapes 


a ea 


% CH 
FRICTION 
TAPE 


tops for on-the-circuit per- 
formance. See for yourself. . . 


buy and try several rolls today! ess 
Chase & Sons Inc., 26 Spruce —e 


; % INCH 
Street, North Quincy, Mass. ilmae FRICTION 


W TAPE 
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A resistor in each leg of the two 
test leads prevents shocks. 

Six feet of cord are used to plug 
into a 120-volt outlet, and the four 
components are mounted on a piece 
of asbestos paper or asbestos build- 
ing shingle. Their own leads hold 
the components via holes made in 
the asbestos. One of the 8-in. test 
leads terminates in an alligator 
clip; the other in an _ insulated 
probe. A knot is tied in the cord 
where it enters the case and in the 
two test leads to prevent strain on 
the components to which they’re 
soldered. 





DRILL PRESS with speed-reduction gear, 
and bearing plate fitted with L-shaped 
supporting Luttons permits reaming of 
motor end bells in shop of Electric Motor 
Service, Kennett Square, Pa., without 
necessitating the lowering of the spindle 
to the actual point of contact with the 
press baseplate. Low-speed dril| materially 
lengthens life of drill, while use of hold- 
ing buttons insures end bell being sup- 
ported firmly and in level position. 


ELECTRIC EQUIPMENT CO., Bridgeport, 
Conn., never has to worry about inven- 
tory shortages, since separate bins for 
all separate parts facilitate rapid check- 
ing of stock levels. ‘“Caught in the act” 
of performing this check is owner Herman 
Kessler who keeps personally up-to-date 
on all shop-essential operations and 
methods. 
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No 
trouble 


calls with 
PUSHMATIC 


Every breaker is 
individually performance tested 


1s 


Browse along our production line and it will be apparent why 
this circuit breaker has earned the reputation as the safest 
and most dependable on the market. Following are five of the 
dozen or more exhaustive checks and quality controls the 
Pushmatics undergo — over and beyond those required by 





? 


Underwriters’. 1. CALIBRATION In a dust-free room, where temperature is 
maintained at a constant 75°, operators calibrate every Push- 

il: BULLDOG ELECTRIC PRODUCTS DIVISION matic bi-metal assembly on a special optical viewer. Each bi- 
I-T-E CIRCUIT BREAKER COMPANY metal “latch” is adjusted to a dimensional accuracy of 1/1000 

BOX 177 ¢ DETROIT 32, MICHIGAN of an inch. Prior to this, the bi-metal had been heat-treated in 


J Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. an inert atmosphere to relieve stresses, “normalize” the metal. 








nef PS 
ee 
a8 ; | 
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a ” o- ¢ 
<™ \ ga .. 


2. MECHANICAL BREAK-IN After assembly every Push- 3. CALIBRATION UNDER Loap Brought back to its “set” 
matic is operated 50 times to make absolutely sure it functions temperature, each breaker is checked at 200% of rated current, 
well mechanically. Ten break-ins would be adequate . . . the and again at the equivalent of 125% of rating. Check Boards 
extra 40 give you that much more assurance that it will never are accurate to 1/10 of a second. Samples from each production 
fail in manual or automatic operation. run are also tested at 100% of rating. 


4. SHORT CIRCUIT TEST Being thermal-magnetic devices, S. ENDURANCE Test Underwriters’ Laboratories run 
Pushmatics then undergo severe short circuit currents to test periodic endurance tests on BullDog Pushmatics®. The require- 
the instantaneous trip time of the magnetic element. If a breaker ment — 10,000 operations, 6000 under load and 4000 with 
fails to trip within .02 seconds, it is automatically rejected by no load. But BullDog constantly checks out the breakers at 
the machine. Extra safety, extra performance. 50,000 or more operations. End trouble calls. Use Pushmatic! 


‘WHOELSE 
MAKES 
THIS MANY 
TVPES OF 
CIRCUIT 
BREAKERS? Sa Moe 


TRI-PACt THERMAL-MAGNETIC 
current-limiting breaker for 100,000-amp faults the industry standard 


NOBODY BUT WESTINGHOUSE! tv's true! only 


Westinghouse offers you six complete lines* of circuit breakers-—to 








solve six different kinds of circuit protection problems. 

Here’s what that means to you: You don’t have to accept any 
“cure-all” type of breaker for your special applications. You can 
get the right breaker-—designed by Westinghouse to do just that 
special job. 


And these aren’t high-priced “special” breakers. They’re Westinghouse 


*Three of these breaker lines are Westinghouse exclusives!—(Saf-T-Vue,t Ambient-Compensated, MARK 75t) tTrade-Mark 
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SAF-T-VUE 
see the contacts are open 








| WESTINGHOUSE 





AMBIENT-COMPENSATED MARK 75 FRONT-ADJUSTABLE 
for operation in changing ambients 75,000-amp interrupting capacity! change the setting with a screwdriver 


standards-—available now in most any frame size, rating or inter- 
rupting capacity-in literally thousands of combinations. 

We suggest that next time you’ve got a problem involving circuit 
protection, call on Westinghouse. Chances are the answer is already 
in our warehouse. For further information on industry’s only com- 
plete line of circuit breakers, please contact Standard Control Divi- 
sion, Westinghouse Electric Corporation, Beaver, Pa. Or call your 


nearby Westinghouse sales office. 3.30263 


you CAN BE SURE...1F ITS Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS” CBS TV MONDAYS 


























AND NOW... 
WESTINGHOUSE 
GIVES YOU 
NEW 

f’ ENCLOSURES 


for industry's only complete line 
of circuit breakers 


New breakers! New enclosures! Both from Westinghouse!! This new 
line of Westinghouse AB-I breakers is designed to hold any of the six 
basic lines of Westinghouse circuit breakers described on the preceding 
two pages. Mark 75—Ambient-Compensated—Tri-Pac—Front- 
Adjustable—Thermal-Magnetic—Saf-T-Vue—any of them! 

It means almost unlimited versatility for your AB-I installations. 
You can get 100,000-amp interrupting capacities, visible contacts, 
ambient compensation...all with this new line of Westinghouse 
AB-I breakers. 

These new enclosures are a cinch to install, too. They’ve got wide 
wiring gutters, well-placed knockouts and side-hinged covers. A neutral 
pad, already drilled and tapped, accepts a complete range of neutral 
bars to make field installation a cinch. 

There’s also an optional safety interlock (see below) that automati- 
cally holds the breaker handle “off”? when cover is opened. And a new 
trunk latch on the cover for an easy-to-close, dustproof seal. 

Whether you wire these new AB-I’s yourself—or supervise the men 
who do—you’re going to appreciate the time savings and adaptability 
of this all-new AB-I lineup. 

For additional information, please contact your nearby Westinghouse 
sales office or distributor. Or write to: Westinghouse Electric Corpora- 
tion, Standard Control Division, Beaver, Pa. J-30267 


you CAN BE SURE...1F IT's \ Vesti nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS CBS TV MONDAYS 





























Westinghouse EXCLUSIVE 
— safety interlock available as low-cost optional! 














Westinghouse — 
with six 




















develops new motor starters 
“monkey proof” safety features 


W estinghouse NEMA 12 Life-Line combination starters end unauthorized 





tampering, offer greater safety and convenience to service personnel 


Check these six great 
new Safety ‘firsts’... 


. The disconnect is permanently attached to handle. On-Off 
handle is not disengaged by opening the door. 


. Door must be fully closed and sealed before On-Off handle 
will operate disconnect. (See point 5, below.) 


. Operating mechanism can be padlocked to prevent operation. 


. Door opens simply, easily with tool (screwdriver). Cannot 
be opened with bare hands alone. 


. If desired, On-Off handle and disconnect can be operated 
with door opened. To operate, simply depress safety release. 


. Interlock assembly will not allow door to be opened while 
handle is in ON position. Removing spring from assembly 
will permit this if desired. J-30273 





... plus these extra important features, at no extra cost! 


¢ NEMA 12 dustproof enclo- e Adjustable tie-rod between fourth overload relays and 

sure meets all JIC and other handle and disconnect to excess capacity transformer. 

heavy industry specifications. allow either switch or circuit ¢ Auxiliary contacts can be 
breaker. 


e Molded nylon handle for in- field mounted in Visi-Flex* 


creased impact strength. e Available in four standard disconnect switch. 


¢ Provision for padlocking door sizes, from | through 4. e All parts and complete panel 


and handle. e Adequate internal wiring removable from front. 
¢ Tilted top to drain liquids eee ¢ Components available for 
away from door seal. e Extra space for third and custom panel construction. 


Call your local Westinghouse representative or distributor now, or write 


Westinghouse Electric Corporation, Standard Control Division, Beaver, Pa. 
*Trade-Mark 


you CAN BE SURE...iF ITS \ Vestinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS” CBS TV MONDAYS 














Westinghouse 
with six 














develops new motor starters 
“monkey proof” safety features 


Westinghouse NEMA 12 Life-Line combination starters end unauthorized 
tampering, offer greater safety and convenience to service personnel 


Check these six great 
new Safety “‘firsts’’... 


1. The disconnect is permanently attached to handle. On-Off 
handle is not disengaged by opening the door. 


2. Door must be fully closed and sealed before On-Off handle 
will operate disconnect. (See point 5, below.) 


. Operating mechanism can be padlocked to prevent operation. 


4. Door opens simply, easily with tool (screwdriver). Cannot 
be opened with bare hands alone. 


5. if desired, On-Off handle and disconnect can be operated 
with door opened. To operate, simply depress safety release. 


6. Interlock assembly will not allow door to be opened while 
handle is in ON position. Removing spring from assembly 
will permit this if desired. J-30273 





..« plus these extra important features, at no extra cost! 


¢ NEMA 12 dustproof enclo- e¢ Adjustable tie-rod between fourth overload relays and 
sure meets all JIC and other handle and disconnect to excess capacity transformer. 
heavy industry specifications. allow either switch or circuit ¢ Auxiliary contacts can be 

e Molded nylon handle for in- breaker. field mounted in Visi-Flex* 
creased impact strength. e Available in four standard disconnect switch. 

¢ Provision for padlocking door sizes, from | through 4. e All parts and complete panel 
and handle. e Adequate internal wiring removable from front. 

¢ Tilted top to drain liquids _ ¢ Components available for 
away from door seal. e Extra space for third and custom panel construction. 


Call your local Westinghouse representative or distributor now, or write 


Westinghouse Electric Corporation, Standard Control Division, Beaver, Pa. 
*Trade-Mark 


you CAN BE SURE...1F ITS \ Vestinghouse 


WATCH “‘WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS" CBS TV MONDAYS 





NEW COOL 


SLIMLINE 
BALLAST 


Sola ballasts guard your reputation 
with coolest coils and capacitors, 
easily pass “in-fixture” heat tests 


Sola’s new 650-110 ballast for two F96T12 or two F72T12 slimline 
lamps offers premium performance at only slight additional cost. This 
new CBM.-certified ballast was tested in a totally-enclosed, four-lamp 
fixture mounted against fibrous acoustical material. Room ambient 
was 25°C. Maximum temperatures recorded were: case “hot spot” 
86°C, capacitor 70°C. Each temperature was well within insulation 
limits and U.L. fixture requirements. Sola outperformed competitive, 
premium-priced ballasts tested under these same severe conditions. 
(Request Bulletin FL-356 for details and test results. ) 


Men who install, furnish, or specify fixtures know that “in-fixture” 
ballast performance is what really counts to the man who’s buying the 
light and who insists on every lumen he’s paying for. They know that 
Sola’s all-CBM-certified ballasts give trouble-free, cool, efficient serv- 
ice... full light output and full ballast life. 


Fixture manufacturers are invited to evaluate this new, cool slimline 
ballast (Cat. No. 650-110) in their own fixtures. Request test samples 
or Bulletin FL-356 from Sola Electric Co., A Division of Basic 
Products Corporation, 4633 W. 16th Street, Chicago 50, Illinois 
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Practical 


Methods 





OVERALL NIGHTTIME VIEW of an actual service area illustrates the high levels 
of illumination provided by huge 40-ft fluorescent fixtures mounted over station’s 


gasoline dispensing islands. 
fixture against the elements. 


Daylight Brightness for 
Toll Road Service 
Stations 


Fluorescent light fixtures in- 
stalled over gasoline dispensing 
islands provide uniform “daylight” 
brightness at five auto service areas 
on the new Illinois Tollway. 

Designed to blend in with the 
futuristic Tollway architecture, the 
fixtures incorporate simple, modern 
lines with high white-light intens- 
ity that provides approximately 120 
fe of illumination for island pumps 
and merchandise displays. They 
also furnish uniform levels of il- 
lumination for concrete aprons be- 
tween the islands. 

Measuring 40 ft by 10 ft, and 
weighing 2,100 lbs, each fixture con- 
tains 20 Power Groove fluorescent 
lamps. A total of 50 fixtures are 
used to meet the lighting require- 
ments of the five service areas since 
each area has two complete service 
stations that contain five pump is- 
lands per station. 

Each fixture, composed of two 
rows of 8-ft 2-lamp luminaires (five 
in each row) has a total of 4,700 
watts. Plexiglas enclosures securely 
sealed guard the fixtures against 
moisture, wind, dust and insects. 
The Plexiglas, besides protecting 
the fixtures from the elements, has 
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Plexiglas enclosures are tightly sealed to guard the 


CLOSE-UP OF GIGANTIC FIXTURE units 
measuring 40 ft by 10 ft. Unit pictured 
here is typical of those used over pump 
islands at five auto service areas on the 
new Illinois Tollway. Components of each 
fixture consist of two rows of 8-ft lumin 
aires (five fixtures in a row) mounted to 
U-shaped channels supported by T-shaped 
island poles. 


excellent light transmission quality 
as well as excellent diffusing ability. 
This results in low light absorption, 
plus reducing hot spots to a mini- 
mum. The two rows of 8-ft lumin- 
aires in each fixture are connected 
to 38-ft lengths of U-shaped chan- 
neling. The 550-lb channels, aside 
from serving as a supporting media, 
are used to house the fixture’s bal- 
lasts. The channels also act as a 
raceway for each lighting unit’s 
circuits and switchlegs. 

Two 12-ft, 4-in. diameter extra 
heavy steel T-shaped poles rise from 
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each pump island to act as the basic 
means of support for the 40-ft fix- 
tures. The horizontal cross arms of 
the T-shaped poles are fastened to 
the 38-ft runs of U-shaped chan- 
neling that hold individual rows of 
8-ft luminaires. Using only two 
support poles per island eliminated 
the “forest” appearance while also 
allowing additional space for mer- 
chandise racks between pumps. To 
supply extra rigidity, each pole is 
equipped with gussets (L-shaped 
anchor bolts) welded to its base 
plate. Both gussets and base plates 
are concealed in a conically shaped 
canopy. 

Hinges designed to prevent acci- 
dental opening by gusty winds can 
be easily opened manually for lamp 
replacement and service checks. 
Selector switches mounted in serv- 
ice station offices enable attendants 
to turn on each fixture’s lamps sep- 
arately. 

The lighting units were shipped 
to the job disassembled, but as- 
sembly at point of installation was 
simple. One of the assembly fea- 
tures is a luminaire connector that 
plugs into the fixture’s upper struc- 
ture channeling. 

The fixtures were designed and 
manufactured for the exclusive use 
of the Standard Oil Company of 
Indiana by Petelco, Inc. of Broad- 
view, Ill. Electrical contractor who 
made the installation was the 
Hultgren Electric Company of Chi- 
cago. 


Flashlight Detects 
Buried Conduit 


INSTALLATION 


A simple flashlight has been used 
to advantage by electrical con- 
tractor Charles Thom of Fairbault, 
Minn., to avoid damaging concrete. 
embedded conduit by portable drills, 
air hammers or chisels. Construc- 
tion work frequently requires con- 
crete to be drilled or opened for 
anchoring of equipment, etc., not 
provided for in the original plans. 
If accurate records have not been 
kept of conduit runs, the raceway 
can easily be pierced and damage 
done to any enclosed conductors. 

A flashlight mounted to the drill 
or to an conduit stub, 
panelboard or outlet box and con- 
nected as shown in the accompany- 
ing sketches will light up should the 


accessible 


129 








Electric Flashlight 
Conduit 
Concrete stub 


Flanged Hinged-Cover Wireways and Fittings 


eae Stone chisel Flashlight 


Flangeless Screw-Cover Lay-in 
Wireways and Fittings 











Flangeless Hinged-Cover Lay-in 
Wireways and Fittings 





FLASHLIGHT CIRCUIT is closed if drill 
or chisel touches conduit, warning oper- 
ator to stop drilling. 


tool make contact with the buried 
conduit. The drilling can be stopped 
immediately before serious damage 
is done to the raceway. 


. It pays to figure on 

K E VY Ss T re) Portable Parts Cabinets 
N = Cut Installation Costs 

. TOOLS 

wiring installation equipment On large construction projects, 

or whenever several mechanics are 


employed on a job, a great deal of 
time can be consumed “chasing’”’ 


after small parts and tools. 

You name it—Keystone has it! Here’s the most Kelso-Burnett Electric Company 
complete line of quality wiring installation | of Chicago has eliminated this prob- 
equipment available— anywhere! All sizes, lem by building up a fleet of mobile 
shapes and types of U.L. listed wireways and il 2 ae binets which they use on 
auxiliary fittings, cabinets, boxes and en- parts cabinets a - “ _ 
closures—all easy to install and maintain, too. almost all of their jobs. 

What's more, when you're faced with a special The units, which are 4 ft long by 
job that “standards” just can’t handle—then | 2 ft wide by 4 ft high are built onto 


Keystone will quickly provide custom en- Type $C and FC | conventional flat trucks that have 
closures to meet your exact needs! Screw-Cover | four 6-in. rubber tired wheels. The 


; Pull Boxes by abi ee ae ae = 4 
In addition, you'll save time when you specify cabinets are constructed of {-in. ply 


Keystone — because coast-to-coast regional ~~ wood built around a metal frame- 
work, ops of 2 cabinets are 

—j rk. The tops of the cabinets are 
want, when and where you want it! Sunline’ Cites Gen made of 2 by 10 lumber, as they are 
often used as work benches. Four 


: all-metal pull-out type drawers are 
built into the left side of each unit, 
while the right side is divided into 
shelves enclosed by a single swing- 
out type door. Each unit is painted, 
stenciled with the company’s name 
and address, and numbered. All 
drawers and doors are fitted with 
locks to prevent access to contents 
: | by unauthorized personnel. 
Single and Double Door | r : 
Current Transformer Cabinets | lhe portable parts cabinets, 


which hold an assortment of hand 
tools plus small material parts such 
as bolts, nuts, locknuts, washers, 





warehcuses assure you of getting what you 





Type PF and PS Telephone Cabinets 
ae “J 


3 NEW CATALOGS—Contain complete information on the > \ singe 


entire Keystone quality line. Send for your free set today! connectors, fixture fittings, ort. 
— . are replenished each morning from 
EYSTONE MANUFACTURING COMPANY : the job’s central stock area. Be- 


Cebit cause of their mobility feature, the 
23338 Sherwood Avenue ¢ Warren, Michigan units can be rolled from room to 
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Note how ordinary EMT split early in pressure test while induction welded 
CIRTUBE EMT (shown here unplated) held fast, surpassing UL requirements. 


BETTER WELDING 


on new CIRTUBE EMT means 
easier, split-free bending 


HERE are many reasons why new CIRTUBE EMT will 

help you get faster, cleaner wiring jobs. Most of 

them are listed here. 

One big reason, however, is continuous induction 
welding —by far the best technique available for making bead-free, 
split-free welds on high quality EMT. 

It is virtually impossible to split an induction-welded EMT no matter 
how severe the bends. And the perfectly clean weld means uniform 
roundness — easier, neater bending without the slightest kink or flat- 
tening. Your men get it right the first time around. 


Try induction-welded new CIRTUBE EMT soon as you can. Your whole- 
saler has it now—bundled with distinctive orange colored tape to 
identify the EMT manufactured to Circle’s quality standards. 


WIRE & CABLE 

a subsidiary of 

CERRO DE PASCO 
CORPORATION 


PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: in all principal cities 
RUBBER COVERED WIRES & CABLES * VARNISHED CAMBRIC CABLES © PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES © “‘CIRTUBE"’ EMT 


\ie1Uuee emt (febfon it! 


Proper steel plus! The best cold 
rolled steel plus the right handling give 
CIRTUBE EMT its natural bendability. 


Easy fishing! A baked-on protective 
coating gives CIRTUBE EMT a built in lubri- 
cation for easier wire pulling. 


Lifetime exterior finish! Hard 
galvanized finish for durability; polished 
satin lustre for lasting good looks. 


Automated quality control! 
Automatic controls assure complete and 
continuing uniform quality of product. 


Tight, easily handled bundles! 
Bright, orange tapes hold CIRTUBE EMT 
securely for easy handling on and off the job. 


Fast, friendly service! Wei\-known 
Circle service through a nation-wide network 
of well stocked nearby warehouses. 








FLUSH MOUNTING 


ROYAL 
RECEPTACLES 


7 


SURFACE 
MOUNTING 


NOW...wirRE RANGES 


and DRYERS faster 





Heavy 


duty 
screw staked to 
clamping pad 
for quick, posi- 
: tive action of 
X ee sg j the pad either 


a up or down — 


Shipped with screws backed out, ready for 


instant wiring; just insert the conductor and 


tighten the screw! 


_ EASIER, FASTER, 


ce 


Surface ! 
Mounting | 


Flush 
Mounting 
Black or Ivory Brown or Ivory 


RANGE: Cat. No. 606 " RANGE: Cat. No. 610 
50 Amp-250V 50 Amp-250V 


DRYER: Cat. No. 607 _ DRYER: Cat. No. 611 
30 Amp-250V | 30 Amp-250V 


Unit Pack: 1 ! Unit Pack: 1 
Ship. Carton: 10 ! Ship. Carton: 10 


Deluxe Chrome 
Wall Plates 
Cat. No. 316 grounding 
Cat. No. 317 non-grounding 
Fit standard 2-gang boxes 
in individual envelopes, 
10 to a carton, 50 
to a shipping carton 


SAFER WIRING! | 
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You save time and trouble on every 
installation when you use Royal Range 
and Dryer Receptacles with the exclusive 
“Vise-Grip” terminals. “Vise-Grip” as- 
sures positive connections every time... 
for FULL, NO-ARC power to the 
appliance. 

No receptacles can “out-feature” 
Royal — with heavy duty, double-wipe 
spring contacts, sturdy phenolic body, 
and self-finding slots. Want details? Ask 
your wholesaler, or write for catalog, giv- 
ing wholesaler’s name. 

ROYAL ELECTRIC 


CORPORATION 
PAWTUCKET, RHODE ISLAND 


RO 


ELECTRIC 








| PORTABLE PARTS CABINET employed 
|by the Kelso-Burnett Electric Company 
on most of their construction projects 
holds a variety of small material parts 
and hand tools. The top of the unit is 
| constructed of 2- by 10-in. lumber so that 
| it may also be used as a work bench. 
Locks are fitted to each cabinet to pre- 
vent access to contents by unauthorized 
personnel. 


another or spotted anywhere in a 
building; therefore electricians 
don’t have to wait for important 
parts or tools and can remain at 
their positions longer. It was found 
that this often reflects a consider- 
able saving in total installation time 
besides lessening the fatigue of 
walking back and forth for needed 
items. 


Two Electric Methods 
Heat School 


ELECTRIC HEATING 


The Sam Case elementary school 
just completed in the coast city of 
Newport, Ore., offers a preview of 
the immediate future in electric 
school heating. One of the largest 
schools in this area to go all-electric, 
the Sam Case school is heated by ¢ 
combination of Swan electric base- 
board heaters and Chromalox 
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The Port of Portland’s extreme reliability requirements are met by S&C’s Fused Interrupter Metalclad Switchgear 
with S&C Automatic Transfer Panel and Moto-Draulic Operators 


Nation’s 
newest jet-age 
terminal gets 
modern S«C 


8-Bay assembly of S&C Metal- 
clad Switchgear contoured to fit 
location at Portland Interna- 
tional Airport. 


Drewett, area engineer for Paci- 


Metalclad Switchgear sausiten! Gers 


Extreme reliability of electrical services is a major require- 
ment of the modern jet-age airport, because of the great 
number of vital radar and lighting needs. 

Pacific Power & Light’s staff studies showed that this high 
degree of reliability suggested the use of fused interrupters 
metal-enclosed, with an integral automatic transfer panel 
controlling operators for preferred-to-emergency switching. 
Result: Modern S&C Metalclad Switchgear was specified. 
The power circuits of this modern new airport are run in 
conduits or protected cable trays, and so are free from 
transient faults. The proper protection against the only 


fic Power & Light Co. 


type of fault which is likely to occur—a permanent fault— 
is the Power Fuse as employed in S&C Switchgear. 

To maintain continuity of service, the installation uses 
S&C Load Interrupters actuated by a Moto-Draulic 
Operator which is controlled in turn by an S&C Auto- 
matic Transfer Panel. This modern equipment meets new, 
modern standards of reliability, and at the same time 
saves as much as 50% in capital outlay for switchgear. 


For information, write S&C Electric Company, 4433 
Ravenswood Ave., Chicago 40, Ill. In Canada: S&C Electric 
Canada, Ltd., 8 Vansco Road, Toronto 14, Ontario. 














ELECTRIC HEATING throughout this elementary school 


in Newport, Oregon, 


employs one method for heating and ventilating during the day and another 
method for maintaining temperature during the night. 





BASEBOARD HEATERS ore stack-mounted under windows in classrooms to pro- 
vide Btu at night to hold desired temperature. 


forced air duct heaters. Plans call 
for the Swan heaters to maintain 
desired room temperatures from 
four p.m. to eight a.m., at which 
time they go off, and fresh venti- 
lated air is heated by a series of 


Chromalox heating coils during 
classroom hours. 
Inadequate ventilation, chief 


complaint of electric space heat for 
school use, according to Ray Pres- 
ton, electrical design engineer for 
the project, been solved with 
minimum cost by combining thrifty 
strip with centralized blowers for 
fresh air ventilation. 

Preston gave as reasons for the 
use of electric heating: Favorable 
local electric rates, the elimination 
of space required for a boiler room 
and the saving of the custodians’ 
time in cleaning and servicing of a 
boiler. The installation of conduit 
and wiring is more economical than 
steam piping. The low capital in- 
vestment of electric heating and 
its inexpensive maintenance costs 
were prime considerations in deter- 
mining the heating medium. 


has 
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The Sam Case School offers a case 
in point to show how a local utility 
can spark the use of electric heat. 
Local public utility officials met 
with members of the Lincoln 
County School Board during plan- 
ning stages to emphasize the econ- 
omy, cleanliness and, in particular, 
the safety of an electrically heated 
school compared with a school using 
combustible fuels. School board 
members were sufficiently convinced 
to underwrite plans that called for 
electric heat exclusively. 

Specifications are as follows: The 
school contains 33,480 sq ft being 
built at a cost of $10.21 per sq ft. 
There are 18 classrooms (each 
measuring about 30 ft square), one 
56- by 40-ft multi-purpose room 
which houses gym, cafeteria, and 
auditorium, and the administrative 
area. 

In order to obtain sufficient watt- 
age in the 28-ft space available 
under the classroom window sills, 2 
rows of Swan strip heaters were 
installed. A maximum of 15 kw was 
installed in the rooms with exposed 
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Three Phase 
“MP” 


12 to 42 Circuits 
100 & 200 Amps 





Rated For All Your 
Three Phase Jobs 


4 Wire 
4 Wire 


120 
1 
3 Wire—2 


08 Volt AC 
40 Volt AC 


VoItA 


9 
v4 
5 
Z 


5 
2 
7 
2 
4 


0 
i) 





Now you can put up three phase 
installations using Murray “MP” 
fully magnetic breakers and load 
centers throughout. 


These new load centers contain 
all of the well known easy-to-wire 
features of the regular Murray line. 


Boxes will accomodate any com- 
bination of one, two or three pole 
breakers —have U.L.-approved con- 
nectors for copper and aluminum 
conductors, Also neutrals or neutral 
main lug on top, plaster line ad- 
justments, shallow box construction 
—everything you need to put in easy, 
neat installations. 


Ask for “MP” three phase load 
centers at your Murray wholesaler’s. 
Murray Manufacturing Corp., 1250 
Atlantic Ave., Brooklyn, N, Y. 


murray 
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,.~ next time try fully magnetic breakers, 


Best 
protection 
Ver-unar-3t 
flash 
SJale) a tig 





like the Murray “MP” — no thermal element! 


There’s nothing new about pro- 
tection against flash shorts. “MP”’ 
breakers have provided it for 
years with fully magnetic opera- 
tion. And without “thermal” in- 
convenience ! 

Reason: “MP” breakers work 
only on current — not heat. Look 
at the advantages! No nuisance 
tripping due to overheating, no 
profit-eating trouble calls, no de- 
rating, no installation problems. 

Jobs go up faster, better, easier 
— more profitably. 


Only “MP” Breakers Give You 
All These Advantages! 

No other quality plug-in breaker 
can match these features: fully 
magnetic protection at all over- 
loads, unaffected by heat. Also 
tungsten silver contacts, built-in 


two ventilating systems from super- 


time delay, immediate resetting — 
and many others. 


Pius Full Selection Of Boxes 
To Fit Any Job! 

Main lugs and main breaker dis- 
connect, single and three phase, 
split bus —2 to 42 circuits. Boxes 
contain neutrals on top, plaster 
line adjustments, U. L.-approved 
connectors for copper or alumi- 
num conductors, shallow box con- 
struction, sequence bussing —all 
you need for quick, efficient in- 
stallations. 


You can’t ask fora better break- 
er than the “MP” — still competi- 
tively priced. Next time you 
order, ask for “MP” breakers: 
imitated ... but never equalled. 
Murray Manufacturing Corp., 
1250 Atlantic Ave., B’klyn, N.Y. 
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FULLY MAGNETIC “MP” BREAKERS 


“imitated . . . 
but never & 
equalied”’ 
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Conduit Holes 
in Seconds with 


Greenlee Hydraulic Punch Driver 








for all sizes of conduit up to 5” 


Here's the fast; cost-cutting way to enlarge knockouts or make entirely new 
openings for conduit up to 5”. With a few easy strokes of the handle the 
Greentee No. 7646A Hydraulic Knockout Punch Driver punches through 
metal up to 10-gauge. Makes hole-cutting in tight, cramped quarters far easier 

. no wrench space needed. This lightweight, portable unit is designed to 
drive all standard Greentee knockout punches for 14” through §” conduit. 
Comes to you complete with hydraulic pump, hose, ram, adapter screws, and 
die sleeves in metal carrying case. Ask your distributor for a demonstration 
of this timesaving tool, or write for Bulletin E-274. 


2.9 


A COMPLETE LINE OF KNOCKOUT TOOLS, HAND OR HYDRAULIC PUMP OPERATED 


GREENLEE TOOL CO. SRENLaE 


1756 Columbia Ave., Rockford, Illinois 
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Wide choice of sets with 
Hydraulic Driver and Greenlee 
Knockout Punches 
Set No. 7310 (right) — Driver and set of 
10 Greentee Knockout Punches for 14” - 

4” conduit. Two metal cases. 

Set No. 7306 — Driver and set of 6 Green- 
Lee Knockout Punches for 14" - 2” conduit. 
Metal case. 

Set No. 7304—4 Greentee Knockout 
Punches for 254" - 4” conduit. Metal case, 
Knockout Punch No. 743 





For §” conduit, 














Kilowatt consumption for 
the Sam Case School: 
Connected Peak 


Load Load 

Lighting ........ 109 kw 97 kw 
Appliances ...... 91 57 
ee 12 12 
Space Heating ... 521 367 
Hot Water ...... 27 27 
_.. _ ae 21 15 

a 781 575 


A 60-kw diversity provides a 515-kw 
load at transformers. Metered peak de- 
mand should not exceed 425 kw. 





side walls. The strips are arranged 
in sets, top front, bottom front, 
and connected in U shape for rear. 
Each set of strips has an individual 
strip thermostat at floor level. The 
feed is 208-volt single phase, but 
controlled from a _ clock-operated 
contactor on balanced 3-phase cir- 
cuits. The strip thermostats are set 
in sequence approximately 3° apart 
with top front off first. 

Clock control begins at 4 p.m.; 
the heaters go on in each classroom 
upon the thermostats calling for 
heat and throughout the night to 
maintain temperature. The clock 
controls are arranged for differ- 
ential time of operation for the 
north and south exposure of the 
buildings. 

During the school session hours, 
the tempered ventilated air with six 
changes per hour, the activity of 25 
children, and the 3.6 kw of incan- 
descent lighting will maintain com- 
fortable air conditions in the class- 
rooms. The offices and administra- 
tion areas use individual strip 
thermostats for manual control be- 
cause of usage in other than school 
session time. The ventilated air 
system is controlled for heat by an 
exterior thermostat operating the 
eight 20-kw heaters in the plenum 
chamber in sequence. The air tem- 
perature is designed for approxi- 
mately 75° at the room grille. 

Incoming fresh air is blown past 
a series of Chromalox forced air 
duct heaters located in a tunnel run- 
ning the length of the school. The 
tempered air system operates con- 
tinuously while classes are in ses- 
sion using either 100% new air or 
recirculating return air. One 8-sec- 
tion, 160-kw element goes on in 
steps to heat classrooms. For class- 
rooms, Btu input is estimated at 
1,166,245; loss is estimated at 
29,860 Btu. 

The multi-purpose room has a 
ventilated air system installed ad- 
jacent to the stage, which operates 
four 25-kw heaters with a control 
similar to the tunnel ventilating 
unit. The clock control prevents the 
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two ventilating systems from super- 
imposing the larger kw demands on 
the strip heater power. 

All electric wiring and forced air 
heating elements are enclosed in the 
tunnel. Time switches control all 
heating operations. Linnco Elec- 
tric, Albany, Ore., was the electrical 
contractor. 


Multi-Outlet Baseboard 
For Apartment Wiring 
CIRCUIT LAYOUT 

A new branch circuit wiring sys- 
tem is installed in the Pavilion 
Apartments, part of an extensive 
housing project in Detroit, Mich. 
Here, a multi-outlet raceway as- 
sembly is used as baseboard in the 
apartments. 

The electrified metallic baseboard 
is called ‘““Baseduct” and has multi- 
outlet facilities with an integral 
wiring space for easy installation 
and ready rewiring or servicing. 
The complete system of convenience 
receptacles is accessible without 
disturbing the plaster walls. No 
wires are run in the wall. 

This new layout technique offers 
unusual convenience to tenants in 
the utilization of cord-connected 
lamps and other appliances. The 
system eliminates the need for long 
extension cords and other unsightly 
and often dangerous external modi- 
fications of receptacle circuits. Cir- 
cuit overloads are discouraged by 
this system, and complete freedom 
is provided in the arrangement of 
furniture. 

Installed, the Baseduct system, 
which was developed by National 
Electric Products Corp., provides an 
outlet every 5 ft. And its gray fin- 
ish will match most decors or can 
be painted any other color. 





INSTALLATION EASE was a feature of 
the multi-outlet baseboard system in 
Pavilion Apartments. The wiring harness 
with receptacles is assembled and placed 
in the raceway (at left); then the instal- 
lation is completed by snapping the race- 
way cover in place (at right). 


} 
} 
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NEW One-Shot 


Hydraulic Knockout Punch Drivers 
Punch Holes for 1/2’— 4” Conduit 


wt } 


WA 
{ 


Ry 


' 
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no pre-drilling or step-up punching! 


Save many dollars on conduit installations with the new GreeNncee One-Shot 
Knockout Punch Driver. Lightweight, easy to carry, powerful! Fast one-man 
setup and operation. 8” deep throat lets you position punch exactly where 
needed. High-strength aluminum ‘'C’’ frame provides ample rigidity for 
slicing through 10-gauge steel with a few strokes of the hydraulic pump. 
No waste motions . . . fast, accurate work . . . better profits per job! 
two sizes 
No. 1732 (above) fits all GreENLEE Knock- 
out Punches and Dies 14” — 4”. Weighs 
only 35 lb. 
No. 1731 (right) fits Greentee Knockout 
Punches 14”, 34", and 1” with special dies. 
Weighs only 15 lb. 
Both models are used with Greenvee hand- or 
power-operated hydraulic pumps. Ask your dis- 
tributor for a demonstration, or write for 
descriptive bulletin E-292. 





| A COMPLETE LINE OF KNOCKOUT TOOLS, HAND-OR HYDRAULIC-PUMP OPERATED 


GREENLEE TOOL CO aw 


1755 Columbia Ave., Rockford, Illinois 
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installed than wire 
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Type DH — rated 100 amperes, 3 wire, single or 3 phase or 4 wire, 3 phase 600 volts maximum—serves as either a 


feeder or plug-in system and may be used indoors wherever exposed wire and conduit might be applied. It is 


light, sturdy and small in size (in cross-section not much larger than a pack of king-sized cigarettes). 


For the facts about DH, see your G-E representative or distributor. Ask 
for Bulletin GEA-6172B—or write, wire or phone Distribution Assemblies 


Dept., General Electric Company, Plainville, Conn. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . APRIL, 1959 








Busway costs less 
and conduit! 


Contractors say: “If you can do the job with wire and 
conduit, chances are you can do it now with G.E’s 








100-ampere plug-in busway—and save 25%!” 





This is not poetic license. This is straight talk about actual 
dollar-and-cents savings. 


“With Type DH, I can save 25% over the installed cost 





of conduit and wire when there are four or more tap-offs in 





the system,” are the words of a leading electrical contrac- 





tor in Wilmington, Delaware. 

Contractors all over the country are echoing this state- 
ment and reporting savings of this kind. Contractors, upon 
learning the facts, have actually switched to DH on the job! 

The facts are simple and can be documented and demon- 
strated. Let us demonstrate them to your profit with figures, 


case histories, and samples! 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Modernize Electrical Distribution 


For more economical operation 


increase feeder capacity and efficiency 
by transmitting at a higher voltage 


To step down the higher distribution voltage to 
utilization voltage in institutional, commercial and 
industrial buildings it is important that high effi- 
ciency transformers are installed at load centers. 
SORGEL dry-type transformers are the most prac- 
tical for this purpose. They require little or no 
maintenance; no liquid to check or replenish; no vault 
required; small and compact; easy and economical to 
install. Sorgel dry-type transformers provide the 
highest efficiency, which reduces operating costs. 


Easy and Low Cost Installation 
All self-contained in a single unit — either single phase 
or 3-phase — with simple connections to make. No 
separate mounting brackets or junction boxes to make 
or buy. Substantial wall brackets, or floor mounting 
base, are an integral part of Sorgel transformers. 
Roomy connection compartment. Solderless terminals. 





45 Kvo 3 phase transformer with taps. 
Interchangeable wall or floor mounting. 
Connection compartment panel removed. 


Substations 

The same quiet SORGEL dry-type 
or Askarel-cooled transformers, in 
ALL ratings up to 10,000 Kva and 
up to 15,000 volts, are also incorpor- 
ated in substations. Procurable with 
any type or make of switchgear, and 
from any substation manufacturer. 


Sales engineers in principal cities. 
Consult the classified section of your 





Quietest Operation 

SORGEL sound-rated dry-type transformers are so 
quiet in operation that there is no disturbing hum. 
They are particularly adaptable for installation in 
hospitals, schools, office buildings, stores, and buildings 
where sound level is an important factor — as well as 
industrial applications. Therefore, they can be in- 
stalled in almost any convenient place, inside of build- 
ings, close to the load center. This results in shorter 
feeders, better voltage regulation, more efficient dis- 
tribution, and lower wiring cost. 


High Efficiency and Full Capacity 
SORGEL transformers are guaranteed to carry the full 
rated load continuously at high efficiency. They are so 
liberally designed that they can carry an overload dur- 
ing an emergency at a safe operating temperature. 


Complete Line for Every Purpose 
These transformers are available in a large variety 
of sizes and types for every purpose. 4 Kva to 
3333 Kva single phase. 1 Kva to 10,000 Kva 
3-phase. All standard voltages, such as 120, 208, 
240, 277, 480, 600, 2400, 4160, 4800, 7200, 13,200, 
and up to 15,000 volts. 


























1000 Kva, 3-phase, 13,200 volt 
substation, with primary fused 
load break switch, metering and 
secondary breakers. 


SORGEL ELECTRIC CO., 336 W. National Ave., Milwaukee 4, Wisconsin 


Over 40 years’ experience in the development, manufacturing and application of transformers 


telephone directory or communicate 
with our factory. 
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NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


USE THESE CARDS ® 


@ PRODUCT NEWS, PRODUCT BRIEFS: 


Use first line of boxes. Insert item numbers 
of products on which more information is 


desired. 


@ CATALOGS, BULLETINS AND ENGINEER- 
ING DATA: 


Use second line of boxes. Insert item numbers 
of literature desired. 


@ ADVERTISEMENTS: 


Use third line-of boxes. Insert page numbers 
of advertisements on which additional infor- 
mation is desired. Where more than one ad- 
vertisement appears on the page, include the 
manufacturer's initials. 
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plete addresses may result in your not receiving the 
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The Editor 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 

New York 36, N.Y. 


The Editor 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 

New York 36, N. Y. 
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to the appropriate manufacturers. illegible or incom- 
plete addresses may result in your not receiving the 
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Product News 








Power Centers 


(1) 


Dry-type power centers now fea- 
ture lower sound levels and type 
RM lightning arresters. External 
fans for additional cooling on sealed 
type ASL models are available. 
Sound levels of the new power cen- 
ters range from four to nearly ten 
decibels below NEMA standards. 
These power centers are primarily 
used to reduce voltage in industrial 
plants for lighting and machine 
tool circuits, 

Westinghouse Electric Corp., 
P.O. Box 2099, Pittsburgh 30, Pa. 


Plastic Collars (2) 


Loose polyethylene plastic collars 
insulate two new malleable iron 
bushings. These collars insulate 
new bushings which are made in 
sizes from 3 in. to 6 ins., and new 
malleable iron ground bushings 
with solderless lug, made in sizes 
from 3 in. to 4 ins. Available also, 
but without insulation, is a mal- 
leable iron jumper wire bonding 
bushings with solderless lug. 

Gedney Electric Co., RKO Bldg., 
Radio City, New York 20, N. Y. 


Post Top Luminaires (3) 


Post top luminaires have been 
designed for lighting of streets and 
parks. They are offered in five IES 
light distribution patterns—types 
I, II, III, 11-4-way and V. They may 
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be used with incandescent lamps 
rated through 10,000 lumens or with 
mercury vapor lamps rated through 
250 watts. They are available in 
natural aluminum or pastel colors 
with or without matching colored 
aluminum standards in lengths of 
10, 14, or 19 ft. Mounting diameters 
of 3 to 7 ins. provide a means of 
adapting the luminaires to many 
new and existing ornamental poles. 

Line Material Industries, South 
Milwaukee, Wis. 


Enclosures 


New rack for mounting starters 
in spin top enclosures, for hazard- 
ous locations, provides factory-as- 
sembled centralized motor control 
for chemical plants, petroleum re- 
fineries, and other locations where 
hazardous material is handled. Var- 
ious arrangements of starters, such 
as back-to-back or two-tier, make 
spin top racks adaptable to any in- 
stallation. In addition, other equip- 
ment, including circuit breakers, 
lighting transformers, and panel- 
boards can be mounted. Wiring 01 
all starters and other electrical 
equipment is provided to a central 
junction box and spin top rack is 
delivered completely wired and as- 
sembled. 

Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 


Ballast (5) 


An improved fluorescent lamp 
ballast in a single container for two 
96 in. or 72 in., SHO, VHO or 
power groove lamps. New construc- 
tion is 40% smaller and lighter. 
Ballast has a perfect sine wave 
shape with a 1.4 crest factor that 
assures 100% light output plus full, 
rated lamp life. 

Advance Transformer Co., 2950 
N. Western Ave., Chicago 18, III. 
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Switch (6) 


A new Rocker-Glo switch, No. 
2221, which is luminous in the dark 
and which can be operated silently 
with the slightest motion, is avail- 
able in Despard type with strap or 
Despard interchangeable, also with 
a narrow rocker for a tumbler 
switch plate. Shallow body leaves 
plenty wiring room in box. It comes 
in single or double pole, 3- or 4-way, 
and is rated at 15 or 20 amps, 
120/277 volts, ac. Switch is avail- 
able with both pressure and screw 
terminals. The operating member 
glows in the dark and works by 
pushing, rocking, rolling, clicking 
or pressing. 

Pass and Seymour, Inc., Syracuse 
Se eS 


(7) 


A new line of raintight screw 
cover boxes designed to protect wir- 
ing from rain, snow and sleet. They 
are suitable for use on junction and 
pull box applications for either in- 
door or outdoor use, and are also 
adaptable to special problem appli- 
cations. Available in nine standard 
sizes, ranging from 6- by 4- by 4-in. 
to 18- by 12- by 6-in. Standard fin- 
ish is gray baked enamel. 

Keystone Manufacturing Co., 
23328 Sherwood Rd., Warren, Mich. 


Boxes 
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Starters and Combinations 


(8) 


A model change in explosion- 
proof and dust-ignition-proof Type 
EPC starters and combinations in 
8-in. and 9-in. sizes has been an- 
nounced. Model M59 is of all-alu- 
minum construction. Mounted on a 
separate, replaceable frame that 
provides 3-point suspension, it as- 
sures effective water shedding for 
the entire body through the use 
of male body threads at the top, 
female threads at the bottom, and 
a skirted upper cover. New covers 
provide access to internal devices. 
Covers removed, the maintenance 
man can swing pivoted shoes to side 
to remove pipe framework holding 
starter and breaker. 

Crouse-Hinds Co., Syracuse 1, 


N.Y. 


Motor Control 


A new line of 0 to 4 contactors 
features unitized construction, mak- 
ing possible the benefits of build- 
ing-block modification. A full range 
of standard, special-design and ac- 
cessory control devices are avail- 
able in these sizes for applications 
from 110 to 600 volts for fractional 
to 200-hp motors. Standard equip- 
ment includes molded epoxy magnet 
coils available in either 110/220 or 
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220/440-volt sizes. Conversion from 
one voltage to another is facilitated 
by a clip arrangement or by wire 
connections to the magnet coil ter- 
minal block. Overload relays are 
100% trip-free. They can be reset 
manually or automatically. Build- 
ing block design permits easy in- 
stallation of an additional relay for 
three-phase overload protection as 
well as for a start-stop pushbutton, 
selector switch, auxiliary interlocks, 
and pilot light. NEMA Type 1, 4, 
5, 7, 9 and 12 enclosures are avail- 
able. New line of low-voltage motor 
control covers a complete range of 
starters and controllers that in- 
cludes manual and magnetic across- 
the-line types, along with reduced 
voltage, reversing, non-reversing, 
combination circuit breaker and 
combination fusible and non-fusible 
devices. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


(10) 


A line of electric baseboards for 
central heating or auxiliary heat- 
ing, designed so that convected heat 
and radiated heat assure uniform 
heat distribution and comfort. It is 
supplied with a dual-voltage heat- 
ing element for use with 120 or 
240-volt circuits. Four standard 
lengths are available—3, 4,°5 and 
8 ft. Literature is available. 

Brown Products Corp., 
Springfield Rd., Union, N. J. 


Electric Baseboard 


1090 


Ballast (11) 


A new ballast for PG, VHO and 
SHO fluorescent lighting in com- 
mercial and industrial applications. 
Designated 6G1200, the new single- 
case ballast for 120-volt operation 
of two 72- or 96-in. power groove, 
VHO or SHO lamps has an 183-in. 
mounting dimension and eliminates 
need for mounting and intercon- 
necting two separate sections. Units 
give reliable starting of 72-in. 
lamps down to minus 20 F and 
96-in. lamps down to 50 F. 

General Electric Co., Schenectady 
5, N. Y. 


Trencher (12) 


A new Model M-3 Ditch Witch 
trencher has been announced. Fea- 
tures include all riveted 20,000-lb 
test digging chain; improved dig- 
ging teeth; telescoping digging 
boom; spring tension adjustment 
for digging chain; new boom posi- 
tion screw; new planetary gear re- 
duction unit. Standard equipment 
includes: 3-piece telescoping boom 
to provide selection of 2-, 3-, 4- or 
5-ft boom; 3-piece digging chain 
for depths of 2, 3 or 4 ft; complete 
selection of digging teeth to cut 
trench 3, 4, 6 or 8 ins. wide; dual 
front wheels. Bulletin is available. 

Charles Machines Works Inc., 684 
B Street, Perry, Okla. 


“ sf 
5 
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Entrance Fitting 


(13) 


A new “snap-on” aluminum en- 
trance head is UL approved. Three 
sizes carried to the job will permit 
an installation on 14-, 14- or 2-in. 
threaded or non-threaded, heavy or 
thinwall conduit. Fitting has three 
parts—the hub, cover and insulator. 
To use, slide hub down on conduit 
until it comes to rest on built-in, 
self-centering pipe stop. Except for 
plastic insulator, entire entrance 
fitting, is made of corrosion-resist- 
ant, aluminum alloy. Unit may be 
used in any position whether verti- 
cal or horizontal. 

Appleton Electric Co., 1701 Wel- 
lington Ave., Chicago 13, Ill. 
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Cover photo— Top: New National Cash 
Register Co. Adding Machine Division 
Plant, in Ithaca, New York. Westinghouse 
Type OV-20 outdoor lighting is used for 
the building approach and parking area. 


New adding machine plant 
has 50% reserve electrical capacity 


When the Ithaca, N. Y., Adding Machine Division 
of The National Cash Register Co. found its exist- 
ing plant inadequate, a new plant site was secured. 
The design and planning for the new plant pro- 
vided more efficient production methods and 
future plant expansion as required. 

Once space requirements were satisfied, electri- 
cal power needs were detailed. An all-Westing- 
house electrical distribution system was specified 
to meet these needs. A 2000/2300-kva, double- 
ended power center, located near the middle of 
the manufacturing area, feeds ten runs of plug-in 
bus duct which distribute low-voltage power 
throughout the plant. Six runs of 600-amp, 
three-pole plug-in duct are used for 480-v distri- 
bution, while four runs of 600-amp, four-pole duct 
supply 277 wye/480 v for both lighting and power 
requirements. Use of Westinghouse plug-in bus 
duct provides a flexible, efficient system which 
can be easily adapted to any changes in the auto- 
mated adding machine production line. 


Ce 
& 


Conference room discussion includes Charles T. Hansen, 
Westinghouse Sales Engineer; John M. Schweiger, 
Schweiger, Heapy & Associates, Consulting Engineers; 
James Miller, Westinghouse Construction Sales Engineer; 
Clair Dean, Buffalo Electric Co., Electrical Contractors 
and Westinghouse Distributor; Ed Likens, Professional 
Engineer, Lorenz & Williams, Architects and Engineers; 
and C. W. Vail, Plant Engineer, Adding Machine Division 
of The National Cash Register Co., Ithaca, N. Y. 


The new Ithaca plant has 50% more electricai 
capacity than is required by present production 
needs. The new 146-acre site (as compared to the 
previous six acres) is ample for anticipated space 
requirements, while the electrical system capacity 
can be doubled simply by utilizing the provisions 
for expansion and the spare equipment now in- 
stalled. An interesting example of the new plant’s 
expansion possibilities is that the present plant 
structure can be extended 600 more feet to the 
back. The location of the installed power centers 
will allow any necessary new feeders to be in- 
stalled with minimum distance and voltage drop. 
In some cases, present bus duct runs can be 
extended into the new area. 

Westinghouse worked closely with the architect, 
consulting engineer, general contractor, electrical 

(continued) 


YOu CAN BE SURE...1F as Westi nghouse 


J. Victor Bagnardi, Ithaca representative of Lorenz & 
Williams, and John M. Schweiger are shown in electrical 
equipment room. On wall facing them can be seen four 
Westinghouse panelboards and a Westinghouse 50-kva, 
480-v primary to 120/240-v secondary, single-phase, DS-3, 
dry-type transformer. Two of the panelboards are NLAB 
120/240v, one is a NHIB 277/480v, and the opened panel- 
board in the foreground is a CDP 277/480v. J-94087-2 





























General plant view shows multiple 
runs of Westinghouse 2WVO-40R, 
277-v fluorescent lighting and 600- 
amp copper plug-in bus duct. 
Plug-in units shown are circuit 
breaker type. Plug-in bus duct 
and circuit breaker plug-in units 
are standard requirements in The 
National Cash Register manufac- 
turing plants. 


Clair Dean, John Schweiger and C. W. Vail discuss 
details of Westinghouse 2000-kva, double-ended 
(one 1000-kva Inerteen® transformer each end) 
power center. Incoming voltage of 4800 is reduced 
to 480 wye/277. Each transformer has provision 
for 150 additional kva, so only fans need to be 
added when increased rating is needed. Four 
spare DB breakers are installed in board to take 
care of future load and, in addition, four cells are 
equipped to receive breakers when needed. (Note 
new switchgear design with three-position DB 
circuit breakers. Visible positioning tells at a 
glance if breaker is in “ON,” “TEST” or “OFF” 
position. New ““TEST”’ position allows testing of 


breaker in switchgear cell with complete safety.) 











« 


J-94087-3 





50% reserve electrical capacity (continued) 


contractor and The National Cash Register Co. engi- 
neers in selecting the equipment which provides for 
present and future electrical needs. Westinghouse can 
also help you with any of your electrical planning and 
construction requirements. See your Westinghouse dis- 
tributor, or write: Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pa. 

J-94087-4 
Owner: The National Cash Register Co., Dayton, Ohio 


Architect: Lorenz & Williams, Architects and Engineers, 
Dayton, Ohio 


Consulting Engineer: Schweiger, Heapy & Associates, 
Dayton, Ohio 


General Contractor: Streeter Associates, Inc., Elmira, 


Electrical Contractor: Buffalo Electric Co., Inc., Buffalo, 
A 


Westinghouse Distributor: Buffalo Electric Co., Inc., 
Buffalo, N. Y. 


WATCH “w A 


vou CAN BE SURE...1F as Westi nghouse 


MONDAYS 


Over 200 Pages Westinghouse Data 98 
in Sweet’s Construction File. 








Clair Dean and Charles Hansen examine three Westing- 
house Class 11-204 nonreversing combination Life-Line® 
starters which provide control and overload protection 
for the motors in the equipment room, 


Close-up view of adding machine mechanism as manu- 
factured in Adding Machine Division of The National 
Cash Register Co. 
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Motors (14) 





A line of new rerated NEMA 
Type E, totally enclosed, fan-cooled 
electric motors, are for use in non- 
explosive atmospheres containing 
excessive moisture or abnormal 
quantities of dirt, metallic dust or 
other abrasives. They can be fur- 
nished for standard horizontal, wall 
or ceiling mount. All standard com- 
mercial frequencies and voltages 
below 600 volts are available. Alu- 
minum rotors have dual fans, and 
entire rotor assembly is dynam- 
ically balanced. Stators are impreg- 
nated with moisture-resisting, 
thermosetting varnish. Type E 
motors are available from 1 hp, 900 
rpm, (Frame 213) through 40 hp, 
3600 rpm (Frame 326 U). 

Lima Electric Motor Co., Inc., 
Lima, Ohio 


Ce “=D 
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Heat-Light-Exhaust Unit (15) 


A new bathroom eeiling built-in 
unit called “Heetaire - Lite - Ex- 
haust.” It produces infrared ra- 
diant heat instantly. It draws air 
in around and under the Heetaire. 
Air for exhausting is pulled in 
through the sides of the mechan- 
ism, through the area under the 
reflector, and through the area 
around the outside of the light. 
Housing has a “duct transition” for 
use with standard 4-in. round duct- 
ing. Horizontal or vertical dis- 
charges may be used. Housing fits 
between standard 16-in. joist cen- 
ters. Unit is available in two mod- 
els, 1000 and 1500-watt, 120 or 240 
volts, 50/60 ac. All ceiling Heetaires 
may be used with wall thermostats 
for automatic control. 

Markel Electric Products, Ine. 
and LaSalle Products, Inc., Buffalo, 
N.-z. 





_ DYNACHROME 


U/L approved as oil proof . . 
pe submerged in oil without hoe 


YELLOW 


to provide highest visibility and 
greatest safety factor. 


clearly with type, size and 
number of conductors, as well 
as catalog number, all for easy 
identification. 


Write today for 
new FREE catalog 


WELL BUILT WIRES SINCE 1899 


WB > WHITNEY BLAKE CO. 


NEW HAVEN 14, CONNECTICUT 
==. 


TELEPHONE CHestnut 8-5515 TWX: NH84 
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MODERN 
LOW COST 
LIGHTING 





CONTROLS 


Ward Leonard now offers famed high quality line of 
modern dimmers packaged for smaller installations 





CONTROLETTE* 
Here’s a miniaturized version of 
Ward Leonard’s world famous 
CONTROLITE* dimmer bank. 
Designed for churches, schools, 
restaurants, small theaters and 
TV studios, the modern CONTROL- 
ETTE “package”’ provides smooth, 
accurate control of light intensity 
from full bright to blackout. 
CONTROLETTE is available with 
3, 4, 5 and 6 individual 2.5 KW 
VARISTAT* lighting controls 
which can be interlocked for mas- 
ter control...or disengaged for 
individual control by a simple turn 
of the lever. This modern pack- 
aged lighting control unit is com- 
pact, portable, low in cost, and 
easy to install. 


*Registered Trade Mark 





NON -INTERLOCKING 
LIGHTING CONTROL 
This inexpensive lighting control 
line is designed for reception 
rooms, building entrances, dining 
rooms, and other small areas 
where simple, smooth, flickerless 
control is all that is required. 
These non-interlocking units 
feature highly efficient, continu- 
ously adjustable VARISTAT or 
RADIASTAT* Dimmers in four 
standard ratings: 1.2, 2.5, 6.6 and 
8 KW. They are designed for in- 
candescent or (with accessories) 
fluorescent lamp control. Open 
assemblies or metal enclosures. 
Hand wheel or slot-closing lever 
operation. Multiple assemblies up 


to three units. — 


For complete facts request: CONTROLETTE Bulletin 76 P; Non-Interlocking circular 
76N from Ward Leonard Electric Co., 28 South Street, Mount Vernon, N.Y. 


WARD LEONARD ELECTRIC CO. 
MOUNT VERNON, NEW YORK 


FR eslO-E rginccred Contiols Since 1892 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 
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Phase Failure Relay (16) 


Phase-Guard is a phase-voltage- 
balance monitoring device designed 
for use with magnetic controls to 
automatically prevent 3-phase 
motors or equipment for operating 
under open-phase or single-phase 
conditions. It can be used to pro- 
tect any magnetically controlled 3- 
phase equipment; to protect an in- 
dividual motor or a group of motors 
collectively when they are fed from 
a common contactor or magnetically 
latched circuit breaker. It may be 
used with any type of actuating 
control such as pushbutton stations, 
thermostats, pressure or float 
switches, or in the trip circuit of 
manually operated starters. Model 
230A phase failure relays are de- 
signed for use on 230-volt, 60 cycle, 
3-phase line. Frequency adaptable 
to a range of 25 to 420 cps by chang- 
ing master relay coil. Master relay 
contacts are rated at 15 amps. All 
enclosures are dust-tight and have 
integral ?-in. conduit bushings. 
Unit may be mounted in any posi- 
tion. 

Stradley Engineering Co., P. O. 
Box 6006, Pittsburgh 11, Pa. 


Scaffold (17) 


A new all-purpose scaffold is fur- 
nished with a small platform rail- 
ing for spot maintenance and a 
large platform and railing for area 
maintenance. It is a bolt-on plat- 
form with guard rails removable 
for storage. It is of all-welded steel 
construction, and is equipped with 
four swivel casters. It has out-rig- 
gers. Platform can be raised to any 
desired height. 

Atlas Industrial Corp., 849 39th 
St., Brooklyn, N. Y. 
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CHUCK THAT PIPE 
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Lighting Fixture (18) 
The Wyteliner industrial light- 


ing fixtures are available with 
Kolorkode. Red panels are used to 
identify exits and fire protection 
equipment; green to identify gen- 


eral aisles, traffic lanes and other 
safe through-passageways; yellow 
for stairs, curbings, dead ends, or 
other dangerous areas. They can 
also be used to identify specific op- 
erations in the production line, and 
to designate or differentiate par- 
ticular plant areas, storage sections, 
etc. Kolorkoded units feature a 
drop-design end plate and are for 
430, 800 or 1500 ma operation. The 
800 ma units use new high output 
lamps. The 1500 ma fixtures use 
VHO, SHO or Power groove lamps: 
Units are available in white por- 
celain enamel, baked-on white, or 
aluminum. Available with 10 or 
25% uplight and with 13° or 27 
shielding using T-12 lamps. 
Edwin F. Guth Co., 2615 Wash- 
ington Blvd., St. Louis 3, Mo, 


Power Unit (19) 


A new inverter power unit de- 
signed specifically to operate in con- 
junction with an Onan emergency Available on BEAVER Speed-O-Matic or Model A 
electric plant and automatic line Pipe and Bolt Machines 
transfer control, but adaptable to 
existing standby equipment in Send for comglals 
microwave installations. Unit can Ee EAVER —untiigiales ond tie 
take over any power load up to5 kva OS 


y of nearest distributor 


ing on what part of the ac line a ‘ 
1 . . \ 
el that he neato ea ~\ PIPE TOOLS, INC 
a transistorized in- 9 ° 


Power unit is a 


within 8 to 28 milliseconds depend- 


verter, operating from a 36-volt 


storage battery system. It provides «qu DANA AVE. 


1 kva of standard 115-volt, 60-cycle 


current. WARREN, OHIO 
D. W. Onan & Sons Inc., Minne- 
apolis, Minn. 
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. stock the brand 
with built-in qualitgl 





Lighting Unit (20) 


A new ceiling-mounted patient 


CLAYTON MARK 
room light named Astrilite, is for 


| | use in hospitals. The three-compart- 
| ment, fluorescent unit provides four 
| levels of illumination. Soft, general 
room light or high-level, visually- 
correct light for reading and close 
| work are provided from the head- 
end compartment. Full, bed-length 


illumination is available for exam- 
@ STEEL CONDUIT CAN TAKE PUN- ination or surgical preparation 
ISHMENT DURING AND AFTER while a safety night light at foot 
CONSTRUCTION end of fixture provides nursing con- 


venience and patient comfort. Its 
© SMOOTH INTERIOR optical system utilizes fluorescent 
PERMITS MINIMUM EF- 


tubes with high-power-factor bal- 
FORT IN PULLING WIRES lasts. A specially designed, Plexi- 


glas diffuser eliminates glare. Bul- 
letin LC110 is available. 
American Sterilizer Company, 


Erie, Pa. 











ELECTRICTUBE is homogeneously 
electric welded and produced to exact 
dimensions. The pure zinc deposited 
into the pores of the steel on the en- 
tire exterior surface and the special 





mirror-like interior results in a supe- 
rior thinwall conduit. Meets Federal 
Specification WWT-806b. 
HOTKOTE rigid steel conduit meets 
Federal Specification WWC-58 1c. 


Fittings (21) 

A new line of versatile inter- 
locked armored cable fittings, con- 
sisting of a basic connector and in- 


GALVAKOTE rigid steel conduit terchangeable accessories, can be 
meets Federal Specification WWC- adapted to a variety of applications 
58l1c on the cable. Basic connector is 
Each length contains Under- applicable to most terminations. De- 
ENAMELKOTE rigid steel conduit writers’ aanapaiane label and p nto with twin independently 
- aiden naribcacia y meets NEMA specifications. , , . 
S7ia. ee eeenee ee ae r bolted saddles and a double armor 
7la 


stop, the connector can accommo- 
date a wide range of cable sizes. 
The saddles automatically center 


the cable in the connector for a 
CLAYTON MARK & COMPANY | stronger connection. Addition of a 


; neoprene bushing, a retainer ring 
1900 Dempster Avenue ¢ Evanston, Illinois and a gland nut to the basic con- 


nector makes it watertight. The 
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accessories—ground fitting, support 
clamp, and mounting bracket are 
used to install external ground con- 


nectors and jumpers around en- ; Role) ¢ MISTER! 


closures. Fittings will accommo- 


date cable size range of OD 3 in. to * 

a maximum OD 4 ins. They are ea 

available in malleable iron or alu- an (i 

minum. : 


Thomas & Betts Co., 36 Butler 
t., Elizabeth, N. J. 











Transformers (22) 


The Modupac line of compact in- 
door substation transformers has 
been extended to cover 112.5- and 
150-kva ratings. These self-con- 
tained liquid power centers will con- 
tinue to be made in the 225- and 
300-kva sizes. Modular components 
are interchangeable between units. 


In all four ratings, the transformer ’ ° ° 

tank is braced for full vacuum, yet 4 = Ug 

size of each unit is small enough to 

pass through industrial doorways. 
Westinghouse Electric Corp.. Cc @ ® 4 

P.O. Box 2099, Pittsburgh 30, Pa. HAN NEL L 

No. 410 ® 

HEAVY-DUTY PLIER 








Electronic Air Cleaner (23) 


An electronic air cleaner, called | > 
the Trion DFL, can, in most cases, 
be installed in the same area pres- 
ently occupied by standard dispos- 





able filter tags ; : @ How’s this for gripping power? You won't know your own 
able filter. It is 2 ins. deep in the Pee a : yi tige 

direction of air flow. Advantages strength 'til you grab hold with this heavy-duty, self-gripping 
are—it removes airborne dirt, dust, | plier. The Channellock No. 410 HEAVY-DUTY is actually a 
smoke, pollen and germs from air. | combination plier-wrench ... and it will get into tight places 
Unit's power requirement is that you can’t reach with a pipe: wrench. A mighty handy, multi- 


of a 25-watt light bulb. It is 
equipped with a gauge that indi- 
cates when dirt collecting pad | 

should be changed. Power pack is ASK YOUR TOOL SUPPLIER FOR A CHANNELLOCK No. 410 HEAVY-DUTY PLIER 
equipped with a 6-ft power cable oe Rea 
to permit remote control operation 

of unit. It is of aluminum and plas- 


purpose tool with four jaw adjustments up to 1-1/8”. 





tic construction. Trion is available BE SURE IT's pons v0 pce 

in a variety of sizes to fit all na- A GENUINE 

tional make furnaces and has a ca- CHANNELLOCK cores ated 
pacity of 640 to 1000 cfm per panel. 

DFL unit is designed for use in - ' 
homes and small commercial estab- -- —— a 
lishments 


Trion, Inc., MeKees Rocks, Pa. | CHAMPION DeARMENT TOOL COMPANY + MEADVILLE, PENNSYLVANIA 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1959 153 














THESE NEW STARTERS 
WILL SAVE YOU TIME 
AND MONEY! 


HERE’S HOW: 
e NEW WIDE VOLTAGE RANGE COILS . . . available 


for Sizes 0, 1 and 2. Now 1 coil replaces 3 conven- 
tional coils, saves you money. STANDARD COIL 
VOLTAGES: 110-120, 208-230, 440-480, 550-600 
VAC, at 60 cycles. New molded epoxy resin construc- 
tion gives far better protection against shock, vibra- 
Stout, Gamat, oil, moisture, fungus and other severe 
environmental conditions. 


NEW WRAP-AROUND ENCLOSURES... for Size 
1 give maximum accessibility. Make starters easier 
to install, wire, inspect and maintain. 


STRAIGHT-THRU FRONT WIRING . . . and easy 


front accessibility of contacts makes your job faster, 
easier. 


50% SAVINGS IN SPACE AND WEIGHT... make 
“RA” Starters easy to locate and install. More space 
for wiring and for other components. 


A COMPLETE LINE... of “RA” Starters, including 


Sizes 0 through 5, provides the right controls for all 
your jobs. 


Write today for your free copy of Catalog 14: 
Arrow-Hart & Hegeman Electric Co., Dept. 
ECM, 103 Hawthorn St., Hartford 6, Conn. 


Have you seen the new Arrow-Hart 100 Amp 
Add-On Entrance Equipment? 





ARROW HART 
ually wince (890 


MOTOR CONTROLS + ENCLOSED SWITCHES 
APPLIANCE SWITCHES + WIRING DEVICES 
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Junction Box (24) 


These all-purpose explosion-proof 
junction boxes, Series GRSS, have 
been approved for Class I, Group C 
& D; Class II, Group E, F and G. 
They can be supplied with as many 
as 13 conduit hubs in sizes 
through 1 in. Boxes are made of 
non-sparking, non-rusting and non- 
corroding aluminum alloy. They are 
also available for concrete mount- 
ing. UL and CSA approved. 

Killark Electric Mfg. Co., Vande- 
venter and Easton, St. Louis 18, 
Mo. 





Motors (25) 


All-weather vertical hollow shaft 
motors in ratings of 1 to 30 hp 
provide indoor and unprotected out- 
door service on shallow or deep- 
well turbine pump applications for 
irrigation, petroleum product han- 
dling, chemical pumping, power 
plant condenser cooling and other 
industrial installations. Motor con- 
struction makes possible in-the- 
field assembly or removal of cou- 
pling and thrust bearing in five min- 
utes. For bearing protection motor 
has an oil-metering system, sealed 
bearing chambers and Alnico mag- 
net drain plugs that collect foreign 
ferrous particles in the oil. Self- 
release couplings prevent unscrew- 
ing of shafting in case of accidental 
motor reversal, Bulletin No, 2500 

























YOU 
ASKED for 
these 


is available. These motors are also 
available in ratings up to 2000 hp 
and in enclosed or explosion-proof 
enclosures. 

Louis Allis Co.. Milwaukee 
Wis. 


Grounding 
Receptacles! 


No. 5714 Cord Set 
for use with 50A 
50V receptacles 


Transformer (26) No. 5754 Receptacle 
A new dry-type distribution , tht "h A; 250 
with Shaped stot 


transformer in both single and 3- 
phase through 500 kva units. Major 
steps in core construction process 
include winding cold rolled silicon 
core steel, precut in 12 mil strips, 
on special steel mandrels. Trans- 
formers can be mounted directly to tion. For heavy-duty applications primarily, these recep 


Developed at your demand 




























these 30 and 50 ampere, 250 volt 


Powe k-k- &vf 


grounding receptacles are of sturdy bakelite construc¢ 


supporting structures on surfaces age tacles are U-slot grounded for protection of equipment and 

and directly connected with rigid 
conduit—with freedom. Literature 
is available. 


* 
is 


operator. Tough, safe and of dependable H & H Specifica 


tion grade quality, they are right for 


Hill Transformer Co., Ine., 1030 PLANT USE with electric portable tools and welding 
Washington St., San Carlos, Calif. and maintenance equipment 
OFFICE USE with all types of office machines 
se LOY 0 Dan Ole with ranges, dryers, freezers and other 


Capacitors (27) 


heavy-duty appliances 

New 100-kvar capacitor units, 
based upon new design concept, are 
rated 2400 to 7960 volts. Cooling 
ducts in the tank sidewalls and ends 


Brass or Stainless Steel plates are availabl 


No. 5737 Receptacle 


are indicative of new concept of t-wire, 30A 250V with U-shaped slot and 

dielectric circulation. Dimension- uvaniged cover. (Both Ne. 3737 and its 

fae OA counterpart, Ne (95 fit 4-11 16’ 

ally, the 100-kvar unit is only 1 ’ 4 

“isis ' a 7 1are box not less than 1 8” deep.) 
taller than the 50-kvar unit; at Listed as.standard hy linderwriters 


Laboratori 


No. 5715 Cord Set 


94 ins. it is less than twice as wide. 
Like the 50-kvar unit, the 100-kvar 
init has the same standard mount- 





: : ; Both No. 5714 and No. 5715 4-wire rubber 
ing dimension of 152 ins. and the X Atlanta fap site 
same vertical dimension of 16 ins. 7-7 - with 30A and 50A 
from mounting bracket to bushing es eee 250V recept icles 
terminal. They are impregnated te ie My on prides Aes 


with low-temperature ‘“Elemex”’ 
suitable for operation from minus 
10°C to plus 46°C. If new mount- 
ing holes are drilled, these units 
can be installed in existing 50-kvar 
racks or blocks. Hangers, rack 
frames, and block frames fabricated 
of aluminum have been designed 
for the 100-kvar units. 

Line Material Industries, Mc- 
Graw-Edison Co., Milwaukee 1, Wis. 


Write for more detailed inférmation on these and other 
Grounding Receptacles in the complete Arrow-Hart line 


nan Electric Co 


Che Arrow-Hart & Hege ‘ 
Dept. ECM 103: Hawthorn St., Hartford 6, Conn 
ed 


ew Be (iv 
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|-T-E CIRCUIT BREAKER COMPANY 


Self-contained substation. I1-T-E Tranro-Unit combines pri- 
mary disconnect, transformer and secondary circuit breaker 
. all in one package. Delivered complete. No complicated 
assembly of separate parts. Easy to install. No fence needed. 
Ideal for limited floor space applications. Use for power 
entrance or spot near loads. Range 45 to 3000 kva. 
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Individually enclosed molded case circuit breakers. Biggest 
choice of sizes and types you can find. Enclosures available 
in wide selection for indoor and outdoor use. All meet NEMA 
standards. Protect circuit breakers. Provide complete safety 
for personnel. Exclusive door designs are side hinged and 
slamproof. Pin type hinges. 
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Under one roof at I-T-E, complete secondary unit sub- 
stations are designed, fabricated and constructed. Trans- 
former engineers work within walking and talking 
distance of switchgear engineers. They coordinate 
. keep tabs on manufacturing .. . to make 
sure that all parts fit and work properly together. Then 


designs . . 


the complete substation arrives as a unit, on schedule. 


This is an important reason for the consistent superi- 
ority of I-T-E substations. Besides insuring better per- 
formance, they can save you significant trouble and 


Economical primary switching. I-T-E Power Switching Cen- 
ters save cost and time. Give dependable fused protection at 
low initial investment. Building block design speeds delivery. 
Preassembled units easy to install. Performance-proved I-T-E 
switches close safely into fault. Available for remote o1 
automatic control. Up to 14.4 kv and 1200 amp. 
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expense. I-T-E does all the coordinating of various 
substation components . . . guarantees sound engineer- 
ing. You deal with a single source of supply. So you 
have less paperwork. And you can be more certain that 
prompt delivery will prevent delays. 


Only I-T-E, of all substation suppliers, offers this single- 
plant source of supply. It’s one of the typical advantages 
you get in I-T-E electrical equipment that mean greater 
value. Yet you pay no more. Wouldn’t you appreciate 
better value when you buy? 


1-T-E Circuit Breaker Company Co-l 

1900 Hamilton St., Philadelphia 30, Pa. 

Send me full particulars on: 
Secondary unit substations 
TRANFO-UNITS 
Enclosed molded case 
circuit breakers 


Power switching centers 


Low voltage power 
switchgear (600v) 

URELITE circuit breakers 
CORDON © circuit breakers 
K-LINE circuit breakers 





Other 
Name—— ——— See 
Company ——————___————_——_ - 7 —— 
ee ee ae 
City ee! 


SEND COUPON OR WRITE 
Get complete, up-to-date infor- 
mation on I-T-E equipment. 
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HIGHEST 
» NEOPRENE 


BRONCO TAKES 
THE SSWORK 
OUT OF CABLE 
BUYING 
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Ventilators (28) 


A new line of direct drive alu- 
minum spun roof ventilators. Wheel 
diameters run from 7? ins. to 15 
ins—cfm capacities range from 
138 to 2950. They are dynamically 
balanced, both before and after 
assembly. All standard units are 
directly driven with permanent 
split-capacitor-type motors. Motor, 
wound for 115-volt, 60-cycle, single 
phase current, is located in a sep- 
arate compartment and is com- 
pletely out of air stream. Bearings 
are permanently sealed and lubri- 
cated for life. Operating parts are 
suspended on rubber mounts. Hood 
is easily removed for motor inspec- 
tion. 

Peerless Electric Co., Warren, 
Ohio 





Ballast (29) 


A new cool-operating ballast for 
two F96T12 or two F72T12 slimline 
lamps. Ballast is both UL-listed and 
CBM-certified. Cooler operating 
characteristics contribute to full 
life of ballast. 

Sola Electric Co., 4633 W. 16th 
St., Chicago 50, Jil. 


Intercom System (30) 


A complete line of phones, named 
Fanon Fone 85 Series, for intercom 
installations of 2 to 11 stations in 
homes, apartment houses, farms 
and small offices. Each unit has 
selective ringing and a common 
talking line that permits one pri- 
vate conversation at a time. System 
can be used for conference calls as 
well. Some of the units available in 
this series are Model 8510, featur- 
ing 10 buzzer buttons, for selective 
ringing, as a master for an 11-sta- 
tion system; Model 8506, master 
for 7 stations; Model 8503 for 4 
stations; and a single button sta- 
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tion phone, Model 8501. They may 
be wall mounted or used on desks. 
All phones can be connected to one 
or more paging amplifiers in the 
system. 

Fanon Electric Company, Inc., 98 
Berriman St., Brooklyn, N. Y. 





Lighting Control (31) 


A photoelectric control for out- 
door lighting which operates 240- 
volt systems at 7 amps and handles 
up to 1500 watts load. Control con- 
sists of two components, a light- 
sensitive cadmium sulphate photo 
cell and a single-throw integrating 
relay enclosed in a transparent ten- 
ite casing for protection from dust 
and moisture. The control energizes 
and de-energizes the integrating 
switch to close or open circuits at 
predetermined light levels. 

Precision Magnetic Controls, Inc., 
Ridgewood, N. J. 


Battery Chargers (32) 


A new series of constant-voltage 
battery chargers with generator, 
motor and control panel integrated 
into one unit. New models utilize 
the diverter-pole armature design. 
Series-wound intermediate poles 
and magnetic bridges between the 
main shunt-wound intermediate 
poles and magnetic bridges between 
the main shunt-wound poles com- 
pensate for load changes and main- 
tain—without external voltage reg- 
ulators—constant voltage from zero 
to 100% load. Electrical loads be- 
yond the safe capacity of the gen- 
erator are shifted automatically to 
the battery. Then, when the load 
drops back within the normal range, 
the diverter-pole charger automati- 
cally reassumes the load and re- 
charges the battery. Seven sizes of 
chargers are available in the new 
EP integral-component line, with 
ratings ranging from 1 through 
10 kw and with rotating speeds of 
either 1800 or 1200 rpm. Single- 
phase models are for operation on 
220-volt power supply, the 2- or 
3-phase models for 220, 440 or 550- 
volt supplies. 

Exide Industrial Div., Electric 
Storage Battery Co., Rising Sun 
and Adams Aves., Philadelphia 20, 
Pa. 


| BY. 
i 4] ey 
. ee 
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These new Lake Shore Electric 
developments give you the 
dependability and economy of 


simplified design... 
with the ruggedness and added 
convenience of standard components, and 
NEMA-type housing when specified 





diesel generator control cabinets 


Precision AC or DC controls... fully 
instrumented for trouble-free service. 
In top-mount, wall-mount, floor-mount 
cabs to 600 volts 50-60 cycle AC, 

250 volts DC. 








trans-o-matic transfer switch 


This compact safety transfer switch is 
of mechanically-linked dual circuit 
breaker design which permits no neutral 
position. Full relay protection. 

To 4000 amps, 600 volts. 








differential voltage sensing relays 


Here's transistor accuracy and printed 
circuit ruggedness. Adjustable pick-up 
and drop-out between 70% and 100% 
of value with only two screw-type 
adjustments and standard plug-in relay. 





autostatic voltage ré gulator 


This rugged transistor design voltage 
regulator contains no moving parts 

to cause trouble. Highly accurate and 
low-cost. Fully warranted for one year. 
For single generator or parallel service. 









where continmons “1 and power are vital... specify 


| 1 Chone ELECTRIC 
| CORPORATION 


-* 
207 WILLIS i, aoa BEDFORD, OHIO 
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FEEDRAIL 


keeps production on the move 





Quartz Elements (33) 


A new line of slab face quartz 
infrared elements for industrial 
processing applications. Elements 
are unidirectional, direct source. 
Elements are designed as_ unit 
building blocks for the construction 
of radiant surfaces to be used over 
conveyor belts or as the ceiling, floor 
and sidewalls of batch or continu- 
ous ovens. Elements may be 
mounted on or removed from oven 
assembly individually from outside 
the oven. Each element has quick- 
connecting terminals. Any size 
oven is possible using standard 


...Dbecause it moves modules. Elements may be placed 


in any position, horizontally or 


with production phot nb Industrie s, 60 Boston St., 








Newark 3, N. J. 
Eliminate the dangerous, time-wasting “cable 
clutter” of old-fashioned production lines — and 
you've gone a | yay t di P ion. —— 
y g a long way to speeding up production Indicating Clocks (34) 


Feedrail “moving power systems” do this by PM eae ° 
feeding power to portable tools and other electri- All indicating clocks for use in 


P ‘loc sys ; in this 
cal equipment th nails clock and program sy stems in 
eigeeian En Cran mele outtete. line have been redesigned. Clock 


faces have a new convex curvature 
glass to eliminate reflection. Case 





thetiels tttuns Ob & Power is available instantly anywhere along 
500 amperes) keep pro- the line. Long, dragging cables that hamper pro- 


duction moving through- : —_ : . . 
out industry s penne duction are eliminated. Employees can move | is omitted for flush mounting and 
convenient movable about in complete safety. | dial and bezel assembly mounted 


power sources for: 


: as a unit. Installation is simplified 
* Cranes and Hoists Result: faster, safer production. rae. . . 


since all sizes of flush clocks are 





nished with each surface clock. This 

SOLD BY MORE THAN 1,000 ELECTRICAL DISTRIBUTORS FROM COAST TO COAST is a universal plate and will fit any 
p72 standard 4 by 4 in. sq or octagonal, 
| 34-in. octagonal or 4 by 2-in. wall 

ya Zecomes Obaolia box. Clocks are available with a 
ELEE MAIC | shatterproof crystal or a modern 


FEED RAIL FEEDRAIL CORPORATION design heavy gauge wire guard and 


have UL approval. 
Subsidiary of Russell & Stoll Company, Inc Systems Division, Cincinnati 
? ‘ , / 
1S CURT ET © SEVERE P.O. ¥. Time Recorder Co., 1733 Central 
BPECIALLY QUALIFIED REPRESENTATIVES tN PRINCIPAL CITIES Ave., Cincinnati 14, Ohio. 


* Production Li 
anit muannnie aners An added plus is that Feedrail never becomes | designed to fit one outlet box. Boxes 
. . | . . 

* Moving Test Lines obsolete. If production requirements change, | are equipped with a mounted re- 

* Portable Tools Feedrail can be relocated or extended with sur- | ceptacle and color-coded pigtail 

* Machine Tools prising ease and speed. leads. They are also pre-drilled for 

* Cutting and Sewing R , , i i 

eu nn tee Find out what a difference Feedrail can make | mounting a buzzer in the box. An 
— ; . ,. | Outlet box cover plate containing a 

* Motor Control in your plant production. Get all the details. | female receptacle and pre-drilled 

* Business Machines Write today to Dept. C-4. | holes for buzzer mounting is fur- 
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Magnetic Motor Starter (35) 


A new NEMA Size 2 magnetic 
motor starter, rated 25 hp at 440/ 
600 volts, includes a special arc 
trap to contain and quench arcs 
quickly and effectively. The arc 
trap, similar to design used in cir- 
cuit breakers, is made of a mag- 
netic steel that attracts arcs away 
from the movable and _station- 
ary contact tips. Straight-through 
wiring and new pressure-type ter- 
minals make wiring easy. “Wedge- 
action” design allows the vertically- 
slanted contacts to move _ into 
position with less bounce. Overload 
relays are trip-free. An adjustable 
knob on top of overload relay per- 
mits easy adjustment of trip set- 
ting. Trip setting can be adjusted 
from 85 to 115% of nominal heater 
rating. 

General Electric Co., Schenectady 






Ch-\ 
RILLARK 


Elbow (36) 


A small, compact cast aluminum 
pulling elbow that is ideal for in- 
stallation in areas of limited space. 
The elbow, listed as “CL”, is avail- 
able in 3-, #- and 1l-in. sizes with 
combinations of male and female 
threaded hubs. It is also available 
for thinwall with a “Speedolet”’ 
style hub. 

Killark Electric Mfg. Co., Vande- 
enter and Easton, St. Louis 13, Mo. 


Emergency Lighting Unit (37) 


Powered by the all-steel NICAD 
nickel cadmium battery, an im- 
proved emergency lighting unit 
provides instantaneous light in case 
of power failure. Unit is equipped 
with heavy-duty dual contact re- 
lays. Lighting assemblies have a 
built-in trickle charger to keep bat- 
tery always at full charge. The 
double-light unit illuminates a 10,- 
000 sq ft area for as long as two 
hours. Model 7 connects to a 120- 
volt, 60-cycle ac outlet. Lamp heads 
are nonglare diffused. Overall di- 
mensions are 9 ins. wide by 18 ins. 
long by 22 ins. high. 

NICAD Division, Gould-National 
Batteries, Inc., Easthampton, Mass. 





| 





ae 2- @ better sicaloe 
COMPLETE HOME RAD 
COMMUNICATIONS SY 





HOME RADIO INTER-COM SYSTEM 


only Sound Guard offers all these features 


BACKED @ Super sensitive, drift-free AM-FM reception. 
BY @ Dual AM-FM tuning dials for pre-selecting stations. 
@ Automatic return switch permits all-room = conversa- 

A tion, with front door. 
NATIONALLY @ Fast, economical installation with quick uncomplicated 

wiring. 

FAMOUS @ Full fidelity tone control @ Phono Jack 
MANUFACTURER @ 5” x 7” Loudspeaker @ 9 Room station capacity 
@ U.L. and C.S.A. approved @ Full | year warranty 


FOR FULL 
INFORMATION 
SEE YOUR 
PROGRESS 
DISTRIBUTOR 
oR 


COUPON 
BELOW 


MANUFACTURING COMPANY, INC. 
Philadelphia 34, Pa 


—* 


we 

ae PROGRESS MANUFACTURING CO. : 
. DEPT. ECM-4 Philadelphia 34, Pa 
: Please send me information on Sound Guard inter-com Please send name of Progress Distributor s 
a NAME ° 
« * 
cy 

4 COMPANY a 
s & 
' ADDRESS z 
7 & 
i £ 
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SKCABLLAC 


IS CALLBACKS 
SPELLED BACKWARDS 
EITHER WAY IT DOESN’T MAKE SENSE 


AVOID CALLBACKS <2 APPROVED AND 


PROVED 
ae”. WIRING DEVICES Aluminum Hangers (38) 


Single-unit and 3-unit aluminum 
hangers for 100-kvar capacitor 


units have been designed for the 
EVERYWHERE, EXPERIENCED standard mounting dimension of 


CONTRACTORS FIND THEY 152 ins. Single-unit hanger can be 
ELIMINATE CALLBACKS mounted on a pole, wall or cross- 
SAVE TIME AND MONEY arm. The 3-unit hanger is designed 
WHEN THEY SPECIFY AND USE for field assembly and for cross- 


arm mounting only. Each hanger 
EAGLE WIRING DEVICES. is furnished with aluminum-coated 


NEXT TIME, YOU, TOO, steel bolts and a ground clamp. This 
SPECIFY THIS FABULOUS clamp accommodates either alumi- 
NO. 827 PARALLEL GROUND num or copper conductor from No. 
DUPLEX RECEPTACLE, 8 solid through No. 1 stranded. 
\ AND OTHER EXCELLENT 
Cat. . | EAGLE GROUNDING DEVICES 


Line Material Industries, Mc- 
Graw-Edison Co., Milwaukee 1, Wis. 


ny - eS ILLUSTRATED BELOW, 

827 _ AND EXPERIENCE NEW SPEED 

15A-125V ot al AND EASE OF INSTALLATIONS, 
WITHOUT CALLBACKS 





LISTED BY 
UNDERWRITERS 
LABORATORIES 











Enclosures 


Two new combination line starter 
Condulet enclosures: Type DMC 
(dust-ignition-proof) and Type 
WMC (watertight), are designed to 
accept and operate any of the vari- 
ous makes of motor starters and 
‘ircuit breakers. Single speed 
No. 887 a \" . non-reversing combinations are 
equipped with a universal mount- 
ing plate, motor starter rest assem- 
bly and circuit breaker operating 
assembly. Mounting plate is fas- 
. tened to the back of the Condulet 

| body with a large knurled and slot- 
EAGLE ELECTRIC MFG. COo.. INC. ted bolt in the center of plate. 
ISLAND TY R k Built-in pushbutton stations and 


“PERFECTION IS NOT AN ACCIDENT" selector switches with various con- 


tact arrangements, pilot lights, and 














Visit the Eagle Booth No. 139 at 
the EMRA ELECTRICAL EXHIBIT, 
Detroit, Michigan. May 6-7-8. 








if {CV ) 
ONG NEW Y ( 
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control transformers can be sup- 
plied. Separate mounting lugs are 
bolted on body. A center position is 
provided on back of body so that 
lugs can be attached for 3-point 
suspension or center pole, 2-point, 
mounting. Cover hinging arrange- 
ment allows DMC-WMC Condulets 
to be mounted directly adjacent to 
other Condulets. 

Crouse-Hinds Company, Syracuse 


ot eee 


Drills (40) 

Two new portable electric drills 
have been added to this line. A 
new 3-in. special drill for extra 
calibre drilling in machinery, rig- 
ging, construction and repair work. 
It drills diameters up to 4 in. in 
steel, } in. in masonry, 1 in. in 
hardwood, and drives hole saws up 
to 2 ins. Also an all-new } in. drill 
for use in light automotive work, 
service trades, farm repair jobs, 
etc. Unit has a drilling capacity up 
to } in. dia in steel and 4 in. dia in 
hardwood. It is also capable of driv- 
ing hole saws up to 1% in. dia in 
any material a hack saw will cut. 

Black & Decker Mfg. Co., Tow- 
son 4, Md. 


Lighting Control 

A new automatic lighting con- 
trol, called Skywatch, is adaptable 
to any street light now in opera- 
tion, turns on light when needed, 
day or night. It responds to sky 
luminosity through a photo-sensi- 
tive unit which turns the street 
light off or on, depending on 
natural light conditions. If visibil- 
ity is poor during the day, it turns 
the lights on automatically. Unit 
is completely shock and vibration- 
proof, and will operate throughout 
a temperature range of minus 40°C 
to plus 80°C. Diameter and height 
are 3 Ins each. Operates on 110 
125-volt ac, 50/60 cycles. Control 
switch rating: 1000 or 1800 watts 
of incandescent lamp load. 

Wheeler-Fullerton Lighting Divi- 
sion, Franklin Research Corp., 275 
Congress St., Boston, Mass. 


Far More for My Money 


Complete with 
1 Universal Die Head, 2 Sets of Dies 
for 2” to 2” pipe or conduit 


Looks good, does better. Perfect cutting, 
reaming, threading fast . . . and easy! 
Three tools operate independently .. . 
swing up out of the way for short conduit 
chucking from front. Slip-proof Speed 
Chuck is a great performer. Concealed 
oil system, automatic shut-off nozzle. 
Quick-opening die head sets to size right 
in machine. Power?... RIF(D-built 
motor handles 2” pipe, conduit, bolt, rod 
—and 12” geared tools easily. Try it, 
compare it . . . and you’ll understand its 
enormous popularity! Leg and wheel 
stands available. At your Supply House. 


Elyria, Ohio, U.S.A. 


=| 
\3 


J} The Ridge Tool Company 


THREADED PIPE... it’s Tight... it’s Best... Costs Less! 
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. noying spacing separating the sec- 
e Pi a . tions of film and slowing down 
Bat a et ba ; readability. Switches may be posi- 
" , ay tioned at top of viewing surface by 
ft i, | f) Vi al inverting the assembly in the wall 
® recess at time of installation. Cor- 
rectly spaced chrome plated roller 

e e ‘ rect ‘ 
é ’ aval aad a * clips are provided to hold x-ray film. 
Also, extended hinge clips are fur- 
— nished to support wet film holders. 
Each unit uses T-12 fluorescent 


N lamp and fitted with 110/125-volt, 


60-cycle ballast. All models, includ 


, ng single-gang “EFUX”, ae ie 

No. 190 two styles —shallow with I _ in 
sanged cover ior \ I } 

Line Communication Unit 


L WINMURCALION 
—s 
Tea tre 


TRU-LEVEL 


Folly Adjustable 


FLOOR BOX 


ee | 


Kan 


Lompboiser 


Penh mere 


Moa mracturing tila 


+ © Orerare 








FOU | FIRST IN A SERIES OF 
Yow: NEW PRODUCT SERVICES 


tape sealed polyethylene cartridge cartons 
offer 3 cost saving advantages .. . 


1. Cartridges are available in smaller package 
quantities with no increase in cost. Job select 
your requirements. 


2. Increased resistance to moisture insures fast 
positive ignition. 


3. Permanent container protects inventory. 


CcADWELDB. 


Erico Products, imc. 


2070 E. Gist Piace . Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3571 Oundas St.. West, Toronto 9, Ontario 
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Latrobe 
Electrical 
Products 


= Tie 
‘ - 


TRU-LEVEL 
Fully Adjustable 


FLOOR BOX 


Three screw legs and a 1/2 inch threaded 
adjusting-ring make for fast, easy tru- 
leveling. A rubber collar protects the ad- 
justing ring threads. 
The No. 190 is 

V2" and two %4” 
V2" and two 3%" 


22" deep with two 
KO's in bottom. 

It is the last word in unique design, allow- 
ing considerably more work space. Per- 
mits “on-the-job interchangeability’” with 
the various new standard styles and sizes 
of receptacles, except for the 30 amp. 
and larger of the 2 amp. series which are 
readily fitted at the factory. 


Water and moisture proof. 


Insulator Supports 


Fasten porcelain or glass in- 








sulators to steel framework 
without punching holes. 4 
sizes—1", 12", 2” and 22”. 
“Latrobe” 
Pipe or Conduit 
Clamp 
This clamp is made 
of malleable iron, 
cadmium plated to 
prevent rust and 
has a safety bite 
of case hardened 
tool steel. Two models—right angle and 
parallel—each in 10 sizes to handle pipe or 


conduit Y2" thru 4”. 
Latrobe Products 
Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes—Cover Plates 
Junction Boxes—Nozzles 
Pipe or Conduit Hangers 
Insulator Supports 
Cable Supports—Fish Wire 
Staple and Cable Clips 


Pullman 


Manufacturing ©o. 


1209 i | 


JEFFERSON 


LATROBE, 


a a ae 


a 


164 


Fab €te* ee ees ae 


KO’s in sides—three | 
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(42) 


Communication unit Model M 
enables point of work communica- 
tion in checking and aligning fa- 
cilities. Transistor-powered ampli- 
fier with a combination transmitter- 
speaker, four selfcontained penlight 
batteries and switching. Switch 
normally in listen position with 
spring return from one talk posi- 
tion and no spring return from 
other. Two units and any existing 
conductors enables point of use 
communication to another location. 
It can be heard 20 to 30 ft and the 
unit at each end can monitor. Vol- 
ume control for adjusting listening 
sound level. May be operated 
through carrier equipment. 

Stewart Brothers, Division of 
Instrument Laboratories, 315 W. 
Walton Place, Chicago 10, IIl. 


Communication Unit 


Wall Plates (43) 


Decorator Series wall plates are 
designed to blend with or accent 
interiors of residential, commer- 
cial or industrial buildings. Series 
includes 13 different designs of 
reversible metal and clear plastic 
inserts and four basic frames, 1-, 
2-, 3- and 4-gang, in brown or ivory 
plastic. Insert designs are for use 
with single, double and triple out- 
lets; single switch; single, double 
and triple interchangeable devices; 
telephone bushing; telephone plug; 
single, double and triple remote- 
control switches; and a_ blank. 
Other new products include a 4-plug 
outlet and ac pushbutton switch. 
3oth are listed by UL. 

General Electric Company, 95 
Hathaway St., Providence 7, R. I. 


(44) 


New explosion-proof “EFUX” 
film illuminators in 2, 3 and 4 width 
model now make it possible to look 
at a sequence of film without an- 


Film Illuminators 


noying spacing separating the sec- 
tions of film and slowing down 
readability. Switches may be posi- 
tioned at top of viewing surface by 
inverting the assembly in the wall 
recess at time of installation. Cor- 
rectly spaced chrome plated roller 
clips are provided to hold x-ray film. 
Also, extended hinge clips are fur- 
nished to support wet film holders. 
Each unit uses T-12 fluorescent 
lamp and fitted with 110/125-volt, 
60-cycle ballast. All models, includ- 
ing single-gang “EFUX”, come in 
two styles—shallow with 13 in. 
flanged cover for walls 4 ins. thick; 
deep for walls 6 ins. thick or more 
Appleton Electric Co., 1701 Wel- 
lington Ave., Chicago 13, IIl. 





(45) 


New lampholder for intermedi- 
ate screw base lamps is UL and 
CSA approved for 75 watts, 250 
volts. It has a heavy molded bake- 
lite housing with built-in wire 
leads, and is available with many 
styles of mounting brackets. Uti- 
lizing a square shoulder as a per- 
manent locking device, the housing 
and bracket are secured by a large 
tubular eyelet. Wire leads are avail- 
able in any length and with all types 
of insulation such as: plastic, as- 
bestos, rubber, etc. Solderless ter- 
minals can be applied to leads, if 
desired. All metal parts are plated 
for corrosion resistance. 

Leecraft Mfg. Co., Ine., 60 
Greene St., New York 12, N. Y. 


Lampholder 


Pushbutton (46) 


New lighted, flush, miniature 
electric pushbutton with self-con- 
tained bulb for ringing doorbells 
and chimes, are available with or 
without decorative plates. The 
lighted “Mite” pushbutton acts as 
a direction beacon, No. 455 is for 6 
to 16-volt transformers for bells, 
buzzers and chimes and No. 456 for 
24-volt transformers for motor- 
driven chimes. 

Trine Manufacturing Corp., 1430 
Ferris Place, Bronx, N. Y. 
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FOU | FIRST IN A SERIES OF 
Yow: NEW PRODUCT SERVICES 





tape sealed polyethylene cartridge cartons 
offer 3 cost saving advantages . 


1. Cartridges are available in smaller package 
quantities with no increase in cost. Job select 
your requ@frements. 


2. Increased resistance to moisture insures fast 
positive ignition. 


3. Permanent container protects inventory. 





cMhrow i 





Erico Products, inc. 


2070 €E. Gist Place . Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3571 Oundas St., West, Toronto 9, Ontario 
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PLUGMOLD 
GIVES MORE 


OUTLETS FOR 
LESS MONEY 


Easy installation on any surface 
gives lowest-cost way to provide 
lots of outlets wherever desirable. 
Planning flexibility, simplicity of 
later additions of circuits or out- 
lets, also help make PLUGMOLD 
easy to sell. Get it from your 
distributor. 





Eliminate situations like 
this “Plug Ugly” 


(j 






aa 
) 

















WireMoLD 


THE WIREMOLD COMPANY + HARTFORD 10, CONN. 


PLUGMOLD 2000 (UP TO 3 NO. 12 CONDUCTORS) 


PLUGMOLD 2100 (UP TO 10 NO. 12) 






PLUGMOLD 2200 (UP TO 3 NO. 6; 10 NO. 10) 








PLUGMOLD 3000 (UP TO 8 NO. 6; 10 NO. 8) 


VARIOUS SIZES AND SPACING. ALL-STEEL, GROUNDED 


ALL PLUGMOLD IN BUFF OR GRAY PRIME COAT 

















Gear Motor (47) 


A new fhp gear motor for use in 
both universal and induction appli- 
cations. Available in ratios from 
0:1 to 60:1, unit consists of Model 
A-26 gear reduction unit in com- 
bination with either Model 2900 in- 
duction motor or Model 29-500 Uni- 
versal motor. As a universal ac/de 
or shunt motor unit has ratings of 
from 1/70 to } hp and torque out- 
put of up to 60 in. lbs. depending on 
ratio used. As an induction unit, 
it is available in 2-pole and 4-pole 
models from 1/70 to 1/15 hp, with 
same range of torque ratings. 
Either manual or automatic over- 
load protection can be supplied for 
all applications except low-voltage 
de use. Brush type motors can be 
supplied with single speed, two 
speed or adjustable speed govern- 
ors, 

Howard 
State St., Racine, 


Inc., 1700 


Industries, 


Wis. 








(48) 


A complete line of liquid filled 
transformers consisting of both oil 
and askarel immersed types for dis- 
tribution and power uses. The oil 


Transformers 


(49) 


A new “lock-off” device has been 
incorporated in NEMA 4 and 
NEMA 12 enclosures for manual 
starters. By sliding a stainless steel 
plate over the “Start” button and 
inserting a padlock, the starter can 
be locked in the “Off” position. The 
pushbuttons are recessed to pre- 
vent accidental operation. The new 
industrial enclosures are designed 
for Square D Types B and C in- 
tegral horsepower manual starters. 
Silicon rubber boots over the push- 
buttons prevent entry of water, dust 
or coolant. The “Start” and “Stop- 
Reset” buttons are made of ano- 
dized aluminum, and are inserted in 
boots. Bulletin 2510 is available. 

Square D Company, 4041 North 
Richards St., Milwaukee 12, Wis. 


Enclosure 


Drills (50) 


A complete new line of trench 
drills which permit contractors to 
drill holes and lay pipe without 
breaking paving or disturbing the 
surface or disrupting traffic. Drill 
operates in a trench dug to the 
depth at which the pipe is to be laid. 
Drill is placed in trench with a side- 
boom tractor or a truck-mounted 
winch. The auger rotates inside the 
pipe and advances the pipe as the 
hole is drilled. Hole is drilled and 
pipe pushed simultaneously. Auger 
flights feed the drilled earth back 
through the pipe. Drills handle 
augers 4 ins, to 24 ins. in diameter 
and 2 ft to 6 ft in length. All drills 
have variable hydraulic feed in- 
stalled in a rigid frame for drilling 
accuracy. 

Salem Tool Company, Salem, Ohio 


Outlets (51) 


Designed to simplify and speed 
residential and industrial power in- 
stallations, two new surface mount- 
ing power outlets with metal hous- 
ings are announced. They are fitted 
with 30- or 50-amp receptacles. By 
snapping out receptacle, wiring can 
be done “in the open”. Identical siz- 
ing of 30- and 50-amp receptacles 


oe rye: = oe ce 1 and askarel-filled units range in makes them interchangeable. Both 
| ae rhe cade " “ capacity from 10 kva up to 5000 receptacles are of bakelite, 250-volt, 
ess. . mr | kva, at 69,000 volts. Units will also 3-wire. The 30-amp has L-shaped 
| — ne be designed for substations to be grounding slot. Back plate slides 
| | combined with primary and sec- open to make terminal connections 
| ee eemenen —________. ondary switchgear installations. visible and available. Combination 
— ! High and low voltage bushing knockouts—}?- and 1-in., at one end 
= —__________. | terminals accommodate either cop- and back for non-metallic cable and 
per or aluminum line leads. l-in. conduit. , 
i= — os Precision Transformer Corp., Bell Electric Co., 5737 S. Clare- 
ee a 2218W. Lake St., Chicago 12, Ill. mont Ave., Chicago 36, Ill. 
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@ Library Office . 
Lighting by Curtis 




















@ Gary Bank 
Lighting by Sweeney Electric Co. 
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Because the exclusive process of American Plastic Louvers provides 


the finest shielding media for all types of lighting equipment 


Luminous 


American Plastic Louvers offer the maximum in conformability 
Ceilings 


for any lighting plan, whether it be commercial, institutional, or 
industrial. They give soft—glare free, efficient inexpensive visual 
Oe comfort. Maintenance free—self-aligning for individual fixtures, 


modular patterns or full ceiling installations. 


Surtace 


Be sure to specify American Plastic Louvers on your next 
Fixtures 


lighting job for the ultimate in lighting. 





OUR ENGINEERS in your area are available to help you with your lighting problems 
Pendant 


. for additional information, write for detailed bulletin. 
Fixtures 
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®@ American Louvers are avail- 
able in white, and your choice 
of pastel colors. 
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BOSS ... COMPLETE LINE OF ELECTRICAL ENCLOSUI 











FLEXIBLE! 


ws 























PLASTIC CONDUIT 


. ++ @ most versatile, depend- 
able and economical conduit 
for electrical and communica- 
tion lines, single or multiple 
duct installations, under- 
ground or underwater! 


YOU CAN SAVE UP TO 35% on 
installation costs, and eliminate most 
maintenance problems, with light- 
weight, water-tight and corrosion 
resistant TELEC-CON, available in 
four types, 2” to 6” diameters. 


Send for complete brochure, and 
name of your nearest supply point. 


CS Southwestern 


— TiC PIPE CO 


at Wells, Texas Phone 


FA 6.3344 





168 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Switchgear (52) 


Extension of 600-volt low-voltage 
metal-enclosed switchgear line to 
accommodate the complete range of 
secondary unit substations for 480- 
volt service has been announced. 
Featuring “closed door’ discon- 
necting and drawout LA-75A low 
voltage power circuit breakers, the 
switchgear has a spring-held dust 
seal mounted on the inside of the 
door which fits around the breaker 
cover in the connected test and dis- 
connected positions. Switchgear’s 
breaker compartments form a 
stacked, bolted front section to 
which is added the rear section. 
All control wiring from the sec- 
ondary control fingers is brought to 
terminal blocks located at rear of 
bus compartment. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Product Briefs 


(53) Spring City Electrical Mfg. 
Co., Spring City, Pa., has intro- 
duced a line of bronze bushings 
to join ground wire to conduit, for 
use with metallic protected cables 
and other grounding anplications. 
Units are available also in alu- 
minum... . (54) A safety device 
designed to protect crane booms 
from contact with overhead power 
lines, called Saf-T-Boom, has been 
developed by Saf-T-Boom Sales & 
Service Corp., Dallas, Texas. 


(55) Two improved 600-volt 
butyl-molded current transform- 
ers with significantly increased 
cable capacity, color-coded name- 
plates for ready identification of 
current ratings and a new, versa- 
tile mounting arrangement have 
been announced by the General 
Electric Company, Schenectady, 
N. Y.... (56) Kohler Co., Kohler, 
Wis., has announced another in 
its series of new, bigger capacity 
electric plants, Model 75R81—a 
75 kw, 120/208-volt ac electric 
plant equipped for remote starting. 





(57) New transistorized photo- 
electric control has been an- 
nounced by Autotron, Inc.. Dan- 
ville, Ill... . (58) General Electric 
Co., Schenectady, N. Y., has an- 
nounced that six models in its 
line of round, die cast, aluminum 
meter sockets have been tested 
and approved by UL. 


(59) Line Material Industries, 
McGraw-Edison Co., has. an- 
nounced new and improved pin- 
type insulators in two sizes cor- 
responding to NEMA classes 55-4 
and 55-5. 


Catalogs & 
Bulletins 


(60) ELECTRIC GENERATORS. 4-page 
folder describes 3 types: ac models 
from 1.5 to 10 kw, battery-charg- 
ing models from 1.5 to 5 kw, and 
tractor-driven models of 4, 7 and 12 
kw. D. W. Onan & Sons Inc. 


(61) PRIMARY DISTRIBUTION over- 
head system (5 to 15 kv). 20-page 
bulletin details Plexiglas spacer 
unit, adapters, phase conductors 
and messenger cable, with tables 
and illustrations on_ installation. 
Rome Cable. 


(62) FLUORESCENT FIXTURES using 
U-shaped hot-cathode slimline lamps 
for luminous ceiling applications 
are described in 4-page bulletin. 
Plug-in type ballasts are housed in 
center beam section, which also acts 
as support for lamps. Transolite 
Corp. 





(63) ELECTRICAL TAPES. 4-page 
brochure is guide to upper tempera- 
ture limits; graphs show relative 
life of various backings. Minne- 
sota Mining and Mfg. Co. 


(64) TOGGLE BOLTS. Bulletin 7001 
describes and illustrates line of 
toggle bolts with specifications on 
diameters, lengths, weights, cata- 
log numbers and packaging in- 
formation. Diamond Expansion 
Bolt Co. 


(65) SYNCHRONOUS GENERATORS. 
GEA-6815, 4 pages, describes high- 
speed generators used in airports, 
construction projects, factories, and 
other applications requiring ac 
power source. General Electric Co. 


(66) DIMMING BALLAST for use 
with Luxtrol dimming controls. 
New ballast permits smooth, flicker- 
less control over a range of max- 
imum-to-minimum illumination in 
a ratio of 500 to 1 using 40-watt 
rapid-start fluorescent lamps. Supe- 
rior Electric Co. 


(67) TWo-SPEED SAW with recipro- 
cating motion. Recipro Saw, useful 
for fast wall cut-outs for switch and 
fuse boxes or for cutting conduit 
or cable, is described in 4-page bul- 
letin. Skil Corp. 


(68) TRENCH DRILLS. 6-page bul- 
letin gives operating specifications, 
dimensions, and recommended uses 
for three models handling augers 
up to 6 ft long and 24 ins. in di- 
ameter for boring holes beneath 
paving and pushing pipe. Salem 
Tool Co. 
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BOSS ... COMPLETE LINE OF ELECTRICAL ENCLOSURES 


BOSS J.1.C. Wireway and Fittings 


a x Flanged Hinged Cover Wireway & Fittings 
Flangeless Screw Cover Wireway & Fittings 
Flangeless Hinged Cover Lay-In Wireway & Fittings 


“The Line of Least Resistance” 


Le 


You can always be sure of excellent quality 
and prompt delivery on stock or “specials” 
J. 1. C. Box with the complete line of BOSS Boxes, 
wae Panel Wireway and Fittings. 


° . R Type “A” B 
Job-engineered for quick, easy installa- ai 9 


tions, BOSS enclosures are code gauge 
steel, have smooth corners, with firm but 
easy knockouts. All units are UL approved. 
Finished in durable gray baked enamel. 


BOSS now also offers you new Oil Tight 
Push Button Enclosures for excellent pro- 
tection against oil, dirt and liquids. 


Write for Catalog on the complete line 
of BOSS Electrical Enclosures. 





“e Screw Cover Pull B 
Oil Tight Sold thru leading distributors aC 
Pushbutton Enclosure everywhere. 





4  eeeeeeeee 


NEMA 12 Cabinet Seietiaiia Telephone Cabinet 


Cabinet 


You can rely on BOSS for custom fabrication of your ‘‘specials’’ of any type 


THE HUENEFELD CO. Engineered Products Division : 
2701 SPRING GROVE AVE. CINCINNATI 25, OHIO 





(69) CIRCUIT BREAKERS. Bulletin 
GEA-6881, 8 pages, gives informa- 
tion on new single-tank sub-trans- 
mission power breakers with rat- 


ings through 46 kv. General Elec- 
tric Co. 


- U ae N A . & L t C T m | C (70) Liquip LEVEL CONTROLS. 4- 
page brochure describes Level-Tek 

control system which indicates and 

controls a predetermined level in 

M A N U A L S TA ra T & aa liquids or solids and operates re- 
mote warning devices or motor 

f starters. Robertshaw-Fulton Con- 


trols Co. 
2-3-4 Poles (71) SUBSTATIONS. Bulletin GEA- 
3800D, 58 pages, describes master 
P unit substations for handling pro- 
Sizes O and 1; tective, transformation and switch- 
= 7¥%2 HP, AC—2 HP, DC ing problems in industrial and util- 
=, ity power systems. General Electric 
Compact & Simplified <a 
ce (72) SWITCHES AND ACTUATORS. 
Visible Contacts 52-page catalog ES-59 includes 


complete information on sub-min- 
iature, environment-free hermet- 


Pressure Terminals for ically-sealed, enclosed, and lighted 





Quick Wiring pushbutton panel switches and their 
actuators, plus definitions of switch 
Positi Snap Action terminology. Electrosnap Corp. 
(73) LIGHTING FIXTURES. New il- 
; lustrated price guide No. 11 pic- 
T Free hiveronen tures line of fluorescent and in- 
Overload Protection candescent equipment and acces- 
sories with list prices and discount 
Modern Enclosures for schedule. Kenbert Arpag Co. 
‘ Easy Installation (74) UNDERFLOOR DUCT. 6-page 
bulletin 493 covers new designs in 
ea fittings for communication and 
‘ rer distributi sys s. Na- 
\V SUPERIOR ELECTRO-MECHANICAL LIFE—Only two moving ————. 
parts—floating toggle and spring replace complex linkages. Unit- aj tet 
ized frame and arc box, silver-codmium oxide contacts. (75) RURAL LIGHTING. Bulletin 
GEA 6703A, 4 pages, outlines bene- 
“JOG-RUN” ACCESSORY fits of better lighting in rural or 
V DIRECT-ACTING THERMAL \ suburban areas with automatically 


OVERLOADS—Trip-free melt- 
ing alloy type assures reliable 
motor protection, opens contacts SN 
independent of toggle. Second ‘ 

overload unit snaps into place 


controlled mercury-vapor lighting. 
General Electric Co. 


(76) HEAT TRANSFER CEMENT. 
Service Bulletin 13 outlines use of 
Thermon for improving the heat 





2 Fal \ rans ‘ ots sia teach, 

on single phase starters. ae tr ansfer rate betw een elect i¢ heat 

ing cable or strip type heating ele- 

” " oT ments and process piping vessels 
V “JOG-RUN” SERVICE wove wade 


and equipment. Thermon Mfg. Co. 


ACCESSORY—tThe first man- a ARE 
ual starter with a “Jog-Run” ac- Ve a eas 


(77) HEAT-ACTIVATED SWITCHES. 
8-page booklet MC-177 describes 


cessory for fast, easy positioning. 2. tons" ene i | line of Thermoswitch controls 
onset on | which operate on differential ex- 

WRITE TODAY FOR BULLETIN 11-BL pansion of metals. Fenwal Inc. 
1067 McKEE ST., BATAVIA, ILLINOIS (78) RooF VENTILATORS. Bulletin 
A58 246 contains performance tables, 


horsepower ratings, rpm informa- 


; kien Seta does 
FURNAS ELECTRIC COMPANY §:2,:2"" =" P= 


BATAVIA, ILLINOIS | 


(79) INDICATING INSTRUMENTS and 
SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


distribution and control equipment. 
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2701 SPRING GROVE AVE. CINCINNATI 25, OHIO 









sculpture 


There are good reasons why so many lighting specs hold firm for this 
completely new circline fixture: ARCHITECTS like the unusual sculp- 
tured look...the regressed housing that shows only a luminous 
surface from most angles. OWNERS like the built-in look...the frame- 
less diffusers, hidden hinges...the economy and efficient, dependable 
( performance. CONTRACTORS like the way these 24” square and 

round surface units are installed so quickly...the easy handling: no 
. need to keep track of endless sizes and finishes...the maximum profits, 
minimum problems. Doesn’t it make good sense to recommend and 


install commercial lighting by Lightolier? For a 120-PAGE CATALOG- 
BINDER detailing the complete architectural line, write Dept. EC-49 


{ 

] ay ES eal 
LigGrHTOoOLieER 

| eee - kaw Saal ~ 

: 

ARCHITECTURAL LIGHTING ¢ RESIDENTIAL FIXTURES ¢* PORTABLE LAMPS 

| MAIN OFFICE AND FACTORY: JERSEY CITY 5, NEW JERSEY 


These authorized Lightolier distributors can help you 


ALABAMA 





get more profitable orders: 





Springfield: MICHIGAN Niagara Falls: New Castle: San Antonio: 
Birmingham: Springfield Elec. Sup. Detroit: Hysen Sup. Co. pee wr Elec. Co. Southern Equip. Co. 
Mayer Elec. Sup. Co. INDIANA Madison Elec. Co. Poughkeepsie: Philad ja: VIRGINIA 
ARIZONA F ayee: Michigan Chandelier Co. Electra Sup. Co. Ace Clenting Fix. Co. Arlington: Dominion 
Phoenix Seven: Yarnelle Co. Flint: Royalite Co. Rochester: ‘ 


Brown Wholesale Elec 
CALIFORNIA 
San Francisco 


California Elec. Sup. Co 


Englewood Elec. Sup. Co. 
So. Be 
Englewood Elec. Sup. Co. 


Grand Rapids: 

Purchase Elec. Sup. Co. 
Ontiac: 

Standard Elec. Co 


Rowe Electric Sup. Co. 
Syracuse: Superior Elec. 


NORTH CAROLINA 
Charlotte: 


Gold Seal Elec op Co. 
Sylvan Elec. Co 
Pittsburg 

Allied Elec “sup Co. 
Argo-Lite Studios 


Elec. Sup. Co. Inc. 
Noland Co 

Lynchburg: 

Mid State Elec. Sup. Inc, 
Norfolk: Noland Co. 


COLORADO IOWA - Saginew: Standard Elec. Independent Elec. Sup. Doubleday-Hilt Elec. Co. Rosslyn: Noland Co. 

| Denver: Central Elec. Sup. Weston Lichting ce Delath: 7 meee Noland Co. Reading: Golemantiec ee WEST VIRGINIA 

: arewree a Pe : vreensboro: * peed Chari 

| Sudwcport: BM. Tower KANSAS Minmcapoln: adee Elec. Sup. & Equip. Co. Sane vchoie Goldfarb Elec. $ Sup. Co. 

} Hartford Kansas Cit Charles A. Anderson & Co Kinston: Kinston Elec. Anthracite Elec. Sup. Co Virginian Electric Inc. 
Beacon Light & Sup. Co. W. T. Foley Elec. Co. Northland Elec. Sup. Co Winston-Salem: : Huntington: 

] New Haves KENTUCK St. Paul: Lax Elec. Co. Nolend Co. BOGE SAND West Virginia Elec. Co 

| Grand Light 2 Sup. Co Paducah: Ohio Valley Sup MISSOURI OHIO ot reg pea W beeling: The Front Co 


New London 

United Elec. Sup. Co 
Stamford: Marie Co 
DISTRICT OF 
COLUMBIA 

Maurice Elec. Sup. Co 
National Elec. Wholesalers 


LOUISIANA 

Baton Rouge: 
Electrical Wholesalers 
New Orleans: 
Interstate Elec. Co. 
MAINE 


Bangor: Standard Elec. Co. 


St. Lowis: M. K. Clark 

NEBRASKA 

Omaba: 

Electric Fix. & Sup. Co 
NEVADA 

Reno: 

Western Elec. Dists. Co. 


Akron 

The Sacks Elec. Sup. Co. 
Canton: The Electric Sales 
Cincinnati: B. & B. Elec 
F. D. Lawrence Electric Co. 
Cleveland: H. Leff Electric 
Columbus: 


Major Elec. Sup. Co. 
Providence: 

Leavitt Colson Co 
SOUTH CAROLINA 
Anderson: 

Sullivan Hdwe. Co. 
Columbia: 


WISCONSIN 
Appleton: 

Moe Northern Co 
Eau Claire: 

W. H. Hobbs Sup. Co. 
La Crosse: 

W. A. Roosevelt Co 


| Me van r NEW HAMPSHIRE Elgee Elec. Co Capitol Elec. Sup. Co. Milwaukee 
} Ahn ay & Bros Acta A cnt Portsmouth: The Loeb Elec. Co Noland Lappin Elec. Co 
M . aay ve. Mass. Gas & Elec. Light Co Dayton: Greenville: Standard Elec. Sup. 
F — Whsle. Hdwe. C MARYLAND NEW JERSEY Dueliman Elec. Co Sullivan Hdwe. Co WASHINGTON 
arrey’s Whsle. Hdwe. Co Baltimore: Atlantic City: Toledo: Gross Elec SOUTH DAKOTA Seattle: 
GEORGIA Excello Public Serv. Corp Youngstown: Seattle Lighting Fix. Co. 


Atlanta: Atianta Ltg. Fix. 









Noland Co. 


MASSACHUSETTS 
Boston: 


Franklin Elec. Sup. Co. 
Camden: 
Camden Elec. Fix. Co. 


Mart industries 


Watertown 
J. H. Larson Elec. Co. 


ALASKA—Anchorage: 


! 
: , OKLAHOMA TENNESSEE Northern Supply Co. 
a — oo oa sae ce. yA oo Tulsa: Lawson Elec. Co. Jobnson City: Noland Co CANADA 
| Efengee Elec. Sup. Co Fitchburg: Albuquerque Dist. Co PENNSYLVANIA haan —_— Montreal 
Englewood Elec. Sup. Co. Service Elec. Sup. Co NEW YORK Allentown: ashville Elec. sup. Co The Gray Elec Co. 
| Hawkins Electric Pittsfield: Carr Supply Albany: Coleman Elec. Co TEXA Toronto ; 
| Hyland Elec. Sup. Co Springfield: Havens Elec. Co. Inc Erie: Kraus Elec. Co. Deller Rogers Elec. Sup Revere Elec. Dist 
Wholesale Elec. Sup Eastern Elec. Sup. Binghamton: Harrisburg: Ft. Wort Toronto Elec. Sup. Co 
| Elgin: Fox Elec. Sup W orcester: om Elec Sup. Co. Fluorescent Sup. Co. Anderson Fixture Co HAWAII 
Rockford. Atlantic Elec. Sup Bu Hazleton: Housto Honolulu 





Englewood Elec. Sup. Co 





Benjamin Elec. Sup. 


alo 
Buffalo Incan. Light Co. Inc 


Power Elec. Co. Inc. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


on: 
Mariin Associates 


. APRIL, 1959 


Hawaiian Light. & Sup. Co 


171 


—_—— OO —_— a ze nse 


Bulletin 3-610 includes oil circuit 
breakers, subway switches, preci- 
sion balances, rotary switches, and 
panel, switchboard and portable in- 
struments. Federal Pacific Elec- 
tric Co. 


(80) GENERATING EQUIPMENT. 
Four pamphlets cover technical as- 
pects of generating plants, engines 
and generators, including excita- 
tion methods, hours of operation, 
engine fuels, and revolving fields. 
D. W. Onan & Sons Inc. 


(81) ALUMINUM SOLDERING. New 
booklet includes data on fluxes, 
irons and flames, plus complete in- 
formation on soldering methods. 
Reynolds Metals Co. 


(82) MERCURY LAMP BALLASTs. 
Bulletin GEC 1467B, 6 pages, de- 
scribes ballasts for outdoor light- 
ing. General Electric Co. 


(83) Dry-TyPeE TRANSFORMERS. 28- 
page catalog covers single- and 3- 
phase distribution transformers to 
500 kva. Hill Transformer Co., Inc. 


(84) CONTROL PANELS combining 
sequencing, supervising, indicating 
and power controls for industrial 
processes, automation and heating 
applications are described in Bul- 
letin 159. Protection Controls, Inc. 


(85) DITCHER. 4-page bulletin de- 
scribes engine-driven trenching tool 
for burying power cables, street 
lighting cable, substation ground 
wires, cathodic protection systems, 
ete. Charles Machine Works, Inc. 


(86) EXPANSION FITTINGS. Bul- 
letin 12 describes line of weather- 
tight conduit expansion fittings to 
relieve strain of expansion and con- 
traction in long runs of conduit. 
Spring City Electrical Mfg. Co. 


(87) RESIDENTIAL LIGHTING; 2 bul- 
letins. 52-page catalog details line 
of Early American hanging fix- 
tures; 12-page catalog presents new 
ideas in budget lighting for econ- 
omy homes. Progress Mfg. Co. 


(88) AC Motors. Bulletin B-2103-4 
gives concise selection data on mo- 
tors from 1 through 200 hp plus 
photos of special-purpose motors 
for unusual temperatures or atmos- 
pheres. Reliance Electric and En- 
gineering Co. 


(89) PHOTOELECTRIC CONTROLS for 
measuring, recording and registra- 
tion are discussed in Bulletin 577, 
with details on application, con- 
struction and operating range. Pho- 
tomation, Inc. 
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(90) CHURCH CONTROLS. Bulletin 
5921M covers ideas on how churches 
can operate electrically controlled 
equipment at a savings in opera- 
tor’s time and power cost. Paragon 
Electric Co. 


(91) VENTILATING EQUIPMENT. 
Catalog describes line of ventilating 
fans, range hoods and air circu- 
lators for residential use. Progress 
Mfg. Co., Inc. 


(92) SILICON’ RECTIFIERS. Data 
sheet gives information on elec- 
trical and mechanical characteris- 
tics of diodes with capacities of 6, 
20 and 40 amps per cell and peak 
inverse ratings of from 50 to 500 
volts. Syntron Co. 


(93) CONTROL SWITCHES for use in 
conjunction with circuit breakers, 
transformer tap changers, motor- 
operated rheostats, instruments, and 
other apparatus. Bulletin 14B- 
8112B. Allis-Chalmers. 


(94) Motor STARTERS—in central 
control panels. 4-page bulletin 
58-C cites savings in initial costs, 
wiring, engineering time, and re- 
duced maintenance costs resulting 
from centralized mounting. Rich- 
ardson Scale Co. 


(95) INSULATING TAPES and fab- 
rics. Five new bulletins include, 
in tabular form, complete informa- 
tion on both physical and elec- 
trical properties. Continental-Di- 
amond Fibre Corp. 


(96) LIGHTING FIxTuREsS. Im- 
proved catalog features illustra- 
tions of each product with pho- 
tometric and dimensional data; 
sections include indirect lighting 
silvered bowl, fluorescent lighting, 


and exterior lighting. Silvray 
Lighting, Inc. 
(97) RADIANT HEATERS. New bul- 


letin F-1614 describes new ceiling 
type radiant heater and an angular- 
mounted model for spot-heating as 
well as large area heating prob- 
lems, plus accessories such as input 
controllers, thermostats, and mag- 


netic contactors. Edwin L. Wie- 
gand Co. 
(98) LIGHTING FIXTURES. New 


168-page catalog shows complete 
lines of shielded commercials, in- 
dustrials, special types, and re- 
cessed fixtures. All photometric 
tables are calculated by zonal in- 
terflectance method. Lighting Dy- 
namics, 


(99) EXPLOSION-PROOF FIXTURES. 
Bulletin EF describes new E-series 





line including pendant type, junc- 
tion box type, and bracket type, 
suitable for use in Class I, Group 
C and Group D atmospheres. Rab 
Electric Mfg. Co. 


(100) EMERGENCY LIGHTING units. 
1959 catalog details equipment de- 
signed to provide power instantly 
and automatically upon power fail- 
ure. Electric Cord Co. 


(101) Motor GUIDE. Form 270A 
covers nine major factors in motor 
selection, with complete data on 
polyphase, single phase and de ma- 
chines. Line of gear motors, selec- 
tive speed drives and mechanical 
variations are also described. Cen- 
tury Electric Co. 


(102) OuTDOOR LIGHTING: weather- 
proof fixtures for spot and reflector 
lamps. Schematics, applications, 
drawings, light density tables, 
power and coverage graphs for each 
fixture. 24 pages. Moldcast Mfg. 
Co. 


(103) TRANSFORMERS. “Curvacore” 
construction of 3-phase units in 
ratings through 150 kva, making 
possible reduced heights and 
weights, less installation time, and 
less mounting space. Bulletin 
61B9049. Allis-Chalmers. 


(104) IMPULSE TESTING of distri- 
bution transformers: pertinent 
technical data. Set of charts shows 
oscilloscope wave shapes produced 
by failures. 4 pages. Delta-Star 
Electric Div. 


(105) FLOODLIGHTs. 14-section, 184- 
page catalog 320 covers complete 
line. Section headings include 
“How to Select Floodlights”, ‘“Haz- 
ardous Area Lighting”, “Under- 
water Floodlights”, and “Calcula- 
tions”. Crouse-Hinds Co. 


(106) LIGHTING FIXTURES. New 
brochure includes specifications of 
14 traditional and contemporary 
fixtures designed for use in living 
room, dining room and study areas. 
Globe Lighting Products, Inc. 


(107) SILICONE-INSULATED CABLE. 
New catalog describes character- 
istics, applications and physical and 
chemical properties of Simconex 
cable, with heat resistance charts 
and current-capacity tables. Sim- 
plex Wire & Cable Co. 


(108) EXPLOSION-PROOF FIXTURES, 
incandescent and mercury-vapor, 
are described and illustrated in new 
8-page catalog 303. Appleton Elec- 
tric Co. 
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EFFICIENCY IS HIGH 
WHEN THE TOOL IS A 
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ne | 
\ RATCHET PIPE 
THREADER COMBINATION 


VISE STANDS 


Base designed so yoke vise 
V7 V1 sage (14” to 21%”) can 
oe y. - e replaced by chain vise 





parts (14” to 4”), or vice 


versa. 
e 


@ SEE YOUR JOBBER 





NEW HEAVY DUTY 
SELF LOCKING VISES 


Long Jaw Vises . . . a NYE 
origination. All yoke type vises 
have a pipe rest and benders 
on base. Sizes 44” to 414”. 


PAYEN UW FEATURES 
<‘\'j> JAM PROOF 

<j» AUTOMATIC “kick-out” hand or power 
<j » MANUAL “kick-out” for short threads 


Easiest and fastest pipe threader on the market today. Get 
a demonstration and you will see why NYE is the best. 





@ SEE YOUR JOBBER 








TRIPLEX SOLID DIE STOCK 


Excellent for hand or 
power threading. Sup- 
plied in two combina- 
® =e 3/ ” 3 ” 

tions: 34” to 34” and ron PIPE 


4,” to 1”, or 
CONDUIT 
@ SEE YOUR JOBBER DIES 


4' 


4 


v > FOUR POINT” BALL BEARING 
Y’ KNOCKOUT PUNCHES 


Cuts clean burr- 
less holes, fast. 
Coarse thread on 
screw drive (12) 
against (24) less- 

4 “mm ens cutting opera- 
{ ee * tion by 50%. 


ill 
HYDRAULIC a | a 


@ SEE YOUR JOBBER 


NYE TOOL COMPANY +: 4122 Fullerton Avenue, Chicago 39, Illinois 















NYE TRIAD STOCK +50 


Can be furnished 
for Conduit or Pipe 
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ENTIRELY NEW! 


Leviton 
is First 
with QUIET 
SWITCHES 


in the 








combination 





duplex 


line 


YOUR BEST JOBS ARE DONE WITH... 


LEVITON 
MANUFACTURING COMPANY, INC. 
BROOKLYN 22, New York 


Chicago * Los Angeles 
Leviton (Canada) Limited, Montreal 


THE 3 MOST VERSATILE COMBINATION UNITS YOU'VE 
BEEN WAITING FOR! New Leviton Quiet Switches 
are mechanical switches, precision-balanced 
with heavy special silver contacts, magnetic 
arc-snuffing action. The movement is so quiet 
you can hardly feel it! 


AND YOU GET ALL THESE FEATURES TOO! 
e POWER OUTLET has bronze double-wiping 
contacts for longer life and pressure grip. 


e PILOT LIGHT takes standard S-6 candelabra 
lamp that’s easily removable. Nickel-plated 
protective hood over lamp. 


e RUGGED CONSTRUCTION! Base molded of brown 
phenolic...covers of either brown phenolic 
or ivory thermosetting plastic. And heavy 
gauge rust-proofed underslung steel strap is 
riveted through cover and body to form a 
permanent assembly. 


* EASY TO INSTALL! Large head No. 8 terminal 
screws have deep milled slots for easy wiring. 
Accommodate up to No. 10 conductors. Wir- 
ing diagram furnished with unit. Wide plaster 
ears on strap make wall alignment easier. 


e ECONOMY! Save installation costs—no extra 
box and wall plate necessary, Save wall 
space, too—single gang wall plate replaces 
double gang. 

WRITE FOR FULL DETAILS TODAY! 


Listed by Underwriters’ Laboratories, Inc. 


For your wire needs, contact our subsidiary AMERICAN INSULATED WIRE CORP. 


(109) SINGLE-PHASE Motors. Bul- 
letin 470-B describes motor line 
available in ratings from ? to 20 
hp in open protected, totally en- 
closed fan cooled, and explosion- 
proof frames. Robbins & Myers, 
Inc. 

(110) MAGNETIC CONTACToRS for 
air conditioning and refrigeration 
rated in 20-, 30- and 40-amp sizes, 
2-, 3- and 4-pole, open type or gen- 
eral purpose Type 1 enclosures, 
are covered in Bulletin 41-B1. Con- 
tactors with same ratings rated 
both in current and horsepower are 
described in Bulletin 41-B2. Fur- 
nas Electric Co. 


1959 National Electrical Code, pro- 
posed text (Report AR 2). Na- 
tional Fire Protection Assn., 60 
Batterymarch St., Boston 10, Mass. 
$1.25; free to NFPA members. 

This is the complete proposed 
text of the 1959 Code, incorporat- 
ing both changes in substance and 
editorial changes, which will be 
presented before the NFPA annual 
meeting at Atlantic City, N. J., in 
June, where final changes may be 
voted. Schedule calls for final pub- 
lication of the Code in September, 
1959. 


Electrical Engineering Materials, 
by A. J. Dekker, 208 pages. Pren- 
tice-Hall, Inc., 70 Fifth Ave., New 
York 11, N. Y. $8.00. 

A complete discussion of methods 
and models used to determine the 
properties of materials most im- 
portant to the electrical engineer. 
Dielectric, magnetic and conduc- 
tive properties are treated sepa- 
rately, with practical exercises to 
which the reader can apply his 
knowledge of elementary field 
theory. 


NEMA Standards. The following 
recently published standards are 
available from the National Elec- 
trical Manufacturers Assn., 155 E. 
44th St., New York 17, N. Y., at 
the prices indicated: 


Motors and Generators (MG 
1-1959); $10.00. Revised book is 
divided into 14 parts covering 
definitions, specification data, defi- 
nite-purpose motors, synchronous 
motors, de generators, synchronous 
generators, M-G sets, and ac and 
de motors over 200 hp. 


Molded Case Breakers (AB 
1-1959); $0.40. Standards cover 
air breakers, single- and multiple- 
pole, assembled as an integral unit 
in a housing of insulating materi- 
als, up to and including 600-volt ac, 
250-volt de. 
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Rectifiers for 

Electric Brake 

QUESTION M35—We have had to 
replace quite a few rectifiers for an 
electric brake wired as shown in the 
diagram. Would a discharge resis- 


| AC L2 


a 


me 











tor across the coil remedy our trou- 
ble, or would it be advisable to con- 
nect the switch in the ac line instead 
of the de side of the rectifier as it is 
now ?—J.J.L. 

ANSWER TO M35—I cured this 
problem by insulating the rectifiers 
from the ground, and installing 
closely rated Fusetrons on the ac 
side. This will protect the rectifiers 
from an overvoltage through the 
insulation and a current overload if 
a ground or short comes on. Some 
rectifiers do not like certain fumes, 
and high temperatures, so protect 
the rectifier from heat and fumes. 
—H.S. 


ANSWER TO M35—When a coil is 
energized a magnetic field builds 
up so that it will oppose any change 
in the current establishing that 
field. When the circuit is inter- 
rupted the magnetic pressure from 
the field generates a transient cur- 
rent pulse which is opposite to the 
direction of the current. In your 
scheme this means that the dis- 
charge current is forced to flow op- 
posite to the direction of rectifica- 
tion, consequently it bears the 
danger of burning out the rectifier 
unit by overheating it. 

To remedy this situation it is 
essential to establish a path for the 
discharge current other’ than 
through the rectifier. This can be 
done by placing a resistor across 
the coil to dissipate the discharge 
energy but such resistor will also 
draw current from the line during 
operations of the brake increasing 
thereby the power losses. 


ELECTRICAL 


Reader's Quiz 


QUESTIONS from readers on problems of industrial equipment, installation, maintenance and 


repairs. Answered by electrical int 





out of their experience. 


A better method would be to 


place the switch on the line side 


and put a capacitor or a resistor- 
capacitor combination across your 
rectifier unit so that it will form 
a series resonant circuit with the 
coil. This way the discharge cur- 
rent will charge up the condenser, 
then upon its discharge the energy 
will be dissipated through the re- 
sistance of the circuit. The value 
of the inserted capacitance and re- 
sistance will, of course, depend upon 
the parameters of the circuit, 
mainly the coil size of the brake.— 
A.F.R. 


ANSWER TO M35—The main 
trouble that J.J.L. is complaining 
about is the fact that his rectifiers 
are continually burning out. The 
trouble arises from the _ single 
switch which is now employed. 
When the circuit is broken at the 
switch, there is a sudden rise in 
voltage. This voltage may reach the 
value of the peak inverse voltage 
value of the rectifiers, hence burn- 
ing them out. 

My remedy would be a switch in 
the ac line (if more than 110 volts 
ac source, I would use two switches, 
one on each line L1 and L2). 

If J.J.L. desires accurate shut 
down of the brake coil, he must con- 
sider Lenz’s Law. When the power 
through the coil is shut off, there 
will be a collapsing of the coil field 
and a counter emf will result. In- 
stead of a resistor he suggested, I 
would recommend a short circuit 
around the coil which will be oper- 
ated by the same starter switch in 
the supply lines. This combination 
switch would likely be a 3-phase 
manual starter or equivalent.—S.Y. 


Preventive Maintenance 
Program 


QUESTION N35—In our plant we 
have been conducting an electrical 
preventive maintenance program 
involving periodic inspection and 
regular overhaul of equipment. 

A critical look is being taken at 
our maintenance costs and we are 
questioning the economics of our 
program. No doubt there is a point 
of diminishing returns in any pre- 
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gi s and industrial electrical contractors 


For every question and every answer published we pay $5.00 


ventive maintenance program or a 
large part of it could be eliminated, 
and it would be more economical 
to operate equipment to failure be- 
fore repairs are made. 

I would appreciate hearing opin- 
ions from your readers on this sub- 
ject.—R.E.B. 


ANSWER TO N35—With the re- 
cent recession came a reappraisal 
of plant operating costs, and this, 
of course, includes maintenance 
costs. 

Two years ago, we instituted 
what we termed as our “crash main- 
tenance program’. This has caused 
a drastic change in our mode of 
thinking, but by now we have con- 
ditioned ourselves to it and find it 
rather profitable. 

The “crash maintenance pro- 
gram”: 

(1) New installation receives no 
electrical maintenance until failure 
occurs, then temporary repairs fol- 
lowed by replacement when unit can 
be shut down. 

(2) Repairs are limited to expen- 
sive devices, cheaper ones replaced 
outright. 

(3) Sealed bearings used in all 
motors, eliminating bearing lubri- 
cation. 

(4) New electronic installations 
use static devices, transistors, etc. 
No vacuum tubes. 

(5) Circuit breakers replace all 
fuses. 

(6) All new motors are totally 
enclosed with sealed bearings. The 
end result: preventive maintenance 
eliminated, paper work greatly re- 
duced, supervision at a minimum 
and savings increased.—J.A.M. 


ANSWER TO N35—Your “point 
of diminishing returns” must be 
determined by diligent study and 
experience; for each plant, like each 
individual or each family group, 
has a degree of uniqueness. In co- 
operation with the production man- 
ager, determine which pieces of 
equipment are critical to produc- 
tion and the order in which each 
piece becomes less critical to pro- 
duction. Balance the cost of break- 
down with the cost of preventive 
maintenance for each piece of 
equipment. If your study and re- 
search are truly analytical, and if 
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es FASHION PLATE, exciting new way to turn 
lights on . . . off. The only true decorator switch 
that’s rugged enough for commercial and indus- 
trial use. 





t 
) 


NEW TAP-ACTION FLUSH 
SWITCH FROM BRYANT 


... FOR HOSPITALS, DEPARTMENT STORES, MOTELS, OFFICES, 
FACTORIES, HOTELS, RETAIL SHOPS, APARTMENT HOUSES... 
FOR EVERY COMMERCIAL OR INSTITUTIONAL JOB YOU WIRE 


Tap-Eez is the exciting new companion switch emphasis is on economic maintenance. 

to Fashion Plate.* Its appearance is modern Tap-Eez has positive action, low maintenance 
... the new, slim, tap-action bar blends well and whisper quiet operation . . . no teasing... 
with design. More important, the attractive no arcing. Its service is more reliable than 
flush mounting makes it easy to clean... ordinary toggle switches . . . really built 
perfect for commercial applications where the to last! 


ASK YOUR BRYANT DISTRIBUTOR for a sample of Tap-Eez. Take it apart and see the 
built-in quality... the trade-mark of Bryant superior wiring devices. 


UNLIMITED APPLICATION—AVAILABLE IN SINGLE, 
DOUBLE AND TRIPLE GANG PLATES—IN BROWN, 
IVORY AND STAINLESS STEEL COMBINATIONS 


= = 


Smooth quiet action. Bar Long-life silver alloy con- Fits standard switch boxes, Easy, fast installation. 
moves only 3’ to operate tacts. Positive controlled requires no special wiring. Time-saving, clamp-type 
mechanism. contact action. Compact design. Rugged back wiring. 

construction for heavy use. 


TAP-EEZ manvanr 


THE BRYANT ELECTRIC COMPANY 
*Trade-Mark BRIDGEPORT 2, CONNECTICUT 
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--GLOBE OFFERS::- 


two new INTERCHANGEABLE trays 
for support of cables, wiring and tubing 


*% Engineered for uniform design and 
easy installation 


%* Steel or aluminum construction 


%* Complete accessories for 
SPEEDIER Installation 


%* No sharp edges to damage cables 
* Complete interchangeability 




















Now, for the first time, two types of 
cable trays, one a ladder type and the 
other a basket type, are available to be 
used INTERCHANGEABLY at any 
given location, depending on the type 
and weight of the cables to be suspend- 
ed. The advantages of each type tray 
can thus be used to the fullest extent. 
Globetray, the ladder type, is intended 
for use where festooning is not a prob- 
lem, while Cable-Strut, the basket type, 
is intended for the support of communi- 





cation wire, instrument tubing and control cables in automation applications. 


These two cable trays have been thoroughly field tested in hundreds of | 


large industrial installations, in new plant construction, in power plants, in 
modernization, and for power distribution in all types of. manufacturing 
processes. A new catalog, just off the press, gives full information and in- 
stallation techniques. Ask for your FREE copy today. 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 
“Gratings” or “Conduits” for the one nearest you. 


PRODUCTS DIVISION 


Lhe GLOBE Company MANUFACTURERS SINCE 1914 
4032 SOUTH 





PRINCETON AVENUE, CHICAGO 9, ILLINOIS 
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accurate records are honestly kept, 
your point will reveal itself in time. 
Until you know, keep the entire 
plant on preventive maintenance.— 
W.R.S. 


Voltage Drop at 
Lighting Panel 


QUESTION P35—In designing in- 
dustrial plant electrical systems, I 
have several times encountered ex- 
haust fans with motors of 5 hp or 
more in drafting rooms and office 
areas, with the only nearby panel 
being a 120/208-volt, 3-phase light- 
ing panel, 

Is there any “rule of thumb 
method” for determining the mazi- 
mum size motor that could be fed 
from a 3-pole circuit breaker on 
any given lighting panel, without 
causing a noticeable flicker in the 
lighting ?—R.V.H. 


ANSWER TO P35—As there are 
no sizes given for the panel or 
feeder or for the existing load or 
the proposed additional load, a 
slightly different approach than 
usual must be used. 

First: it raust be assumed that 
the proper size panel has been in- 
stalled, and that the proper size 
feeders and protective devices are 
also used. 

Secondly: there must be some 
spare capacity in both the feeders 
and the panel (as you cannot add 
any load to an already loaded panel 
or conductor.) 

A perusal of Article 384 of the 
National Electrical Code will clarify 
some other points that must be con- 
sidered. Will the panel be classified 
as a lighting and appliance panel? 
Does the panel contain § snap 
switches, or just protective devices? 
Will the panel be rated at 125% of 
connected load? 

If all conditions are as they 
should be, then 125% of the motor 
load, added to the existing load 
(which has been properly com- 
puted) will give you the total load 
that will be on the panel. This total 
load must be within the limitations 
allowed by the NEC. Therefore be- 
fore any load is added it is sug- 
gested that the local inspection au- 
thorities be consulted. 

Field experience has shown that 
there is a tendency to load circuit 
feeders and panels to their capac- 
ity when they are installed, thus 
leaving no room whatever for addi- 
tional future loading. Any error in 
calculations might better be to- 
wards lighter loads and to large 
conductor sizes than the reverse 
condition.—C.L. 
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ANSWER TO P35—The feeder 
supplying the lighting panel is in- 
volved as well as the panel. Assum- 
ing that the service equipment is 
of sufficient capacity, the feeder 
must have a current-carrying ca- 
pacity equal to 125% of the full 
load current rating of the motor 
plus the branch circuit lighting 
load. The panelboard should be 
rated at not less than 125% of the 
total load; or, in other words, load 
the individual circuits at only 80% 
of rated capacity. By rule-of-thumb, 
then, if the desired motor, when 
added to the lighting load, will re- 
sult in a total load of not over 80% 
of the ratings of the panelboard 
and of the feeder, there should not 
be an appreciable amount of flicker. 
Of course, this applies to motors 
with comparatively low starting 
currents, such as capacitor motors. 
The breaker used for the 3-phase 
motor must be a 3-phase breaker 
and not three single-phase breakers 
tied together.—W.R.S. 


Motors Reverse 
Direction 


QUESTION Q35—At one of the 
mining properties, my attention 
was called when all 3-phase motors 
operated in reverse direction. The 
incoming line from the power com- 
pany is 23000 volts, which had not 
been tampered with. From there 
we step down to 2300 with 3 delta 
connected transformers. At this 
point we have 75 kvar of capaci- 
tors connected to the lines, also a 
single phase 2300 to 230-115 light- 
ing transformer. This is then con- 
nected to three transformers with 
delta connections (2300 to 480 
volts). All 3-phase power to motors 
is taken from the 480-volt taps. 
Why did these motors reverse direc- 
tion after every one was stopped ?— 
E.H. 


ANSWER TO Q35—In any 3-phase 
distribution system under certain 
conditions reversal of 3-phase mo- 
tors can occur. The number of 
3-phase motors that will reverse 
will be all motors from the fault to 
the end of the line, providing there 
is not too great an increase in 
motor size in the sequence in which 
they are started. 

If any one phase of a 3-phase sys- 
tem opens circuit, such as a blown 
fuse, one leg of a circuit breaker 
burned off or a burned off cable, 
then from the fault to the end of the 
line there would be single phase 
power available. Now if one motor 
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HAVE YOU TRIED THEM? 





FOR THE ASKING! 


THE MODERN ALAA ANCHORS FOR 
SCREWS AND NAILS! EXTERIOR .. INTERIOR 


No SIZE fusion... ber stamped on every Anchor! 









& 


KNOCK ANCHOR IN 
DRILLED HOLE 


+ 
j 


Here's the low cost fastening device you ¢an “use in any 
material you can drill"—concrete, cinder block, tile, brick, 
mortar, metal, etc. Anchors require small holes . 
drill costs and drilling time! 


+ +» Save on 


Pittsburgh Testing Laboratory proved the holding power of 
“Hi" Plastic Screw Anchors—1!,320 Ibs. up to 3,900 Ibs., de- 
pending on anchor size! Unaffected by moisture, heat, cold or 


age... VIBRATION NEVER LOOSENS THEM! 


SAVE TIME and MONEY! 
BUY ‘EM IN HANDY PLASTIC KITS 


Just the thing for your tool box .. . Every electrician should 
have his own kit! 5 LOW COST KITS FOR SCREW SIZES 
#5 THROUGH #12 (Two kits include screws.) 


a 





INSERT SCREW! 










Here's a sample. . .the "Hi" K-6 "DO-IT-ALL" ANCHORING KIT 
A REAL BARGAIN! 


NET PRICE, ONLY $4.95 + 
OUARANTER «= “Ry 
NEW! "Hi" Z/ally ANCHOR for Hollow Walls 


PLASTERBOARD, PLASTER, TILE, ETC 
NEW AND DIFFERENT —The only plastic screw anchor with 
“toggle-bolt" action. Just drill 1/4” dia. hole . . . insert Wally 
... turn in screw! Lower end backs up and bulges behind wall 
material. Holds permanently. 


ONE SIZE — fits in 4" hole, Handles screw sizes 6-10 


@ 100 No. 12x I” Plastic Anchors 
@ 100 Sheet Metal Screws 


@ One 4" "'Hi-Twist'' Carboloy Tipped 
Masonry Drill 


Sold in cartons of 
100, or handy plas- 
tic kit incl. screws 
and drill . . . No. K-10-$4.75. 





R "Hi" MAIL TODAY FOR 1959 "Hi" CATALOG 


OTHE 
QUALITY PRODUCTS 

@ Wire Connectors and 

LOK-IT Wrench 
® Tape-Mate Winder 
@ Fish Tape Reels 
® Conduit "Snap-Straps” 
se 
a 


NAME 





FIRM 





ADDRESS 





Wire Strippers 
Conduit "Drive-Straps” 


CITY STATE 
AND MANY MORE! 


() SEND FREE PLASTIC SCREW ANCHORS 
() SEND FREE WALLY SCREW ANCHORS 





















HOLUB INDUSTRIES, Inc. 
442 ELM STREET * SYCAMORE, ILLINOIS 
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lectric 
Drills 












On No. 260 Super Screwdriver the 
operator controls the tightness with which 
a screw is set by the amount of pressure he 
applies. The 4” Hex Drive takes shanks for clutch 
head screwdriver bits, Reed and Prince, Standard 
screws, Phillips, and socket head (Allen Type). 
On the No. 262 Super Screwdriver tightness is 
pre-determined by adjusting the clutch. Both models 
equipped with reversing switch. 


NO. 242 

It fits the hand, and operates in 
restricted space like no other 
electric screwdriver. It quickly 
drives or removes all types of screws. 
No. 242 has a positive clutch; the 
operator controls the tightness by the 
amount of pressure applied. No. 246 
has an adjustable clutch, so that it can be 
preset for any uniform degree of 
tightness desired. 

























1” H.D. DRILL 
No. 1579 






m+ & %" 
-D. DRILLS 
No. 1560, 1575 OR 








Ya" H.D. DRILL 
No. 1550 






Yo" STD. 
DUTY DRILL 
No. 1510 





¥%" & 5/16” 
H.D. DRILL 
No. 1517, 1519 






Yo" SLOW SPEED 
DRILL No. 1548 








SIOUX HIGH-SPEED STEEL 
TEETH HOLE SAWS 


will cut holes from 5%” to 6” in diameter, in any 
free machining material to a depth of 14%”. 
Alloy or stainless steel may be cut at slow 
speed. High-Speed teeth welded to chrome- 
vanadium body give maximum life and cutting 
ability. 


POWER* SPECIFICATIONS SIOUX ELECTRIC DRILLS 


When it’s a SIOUX you know what it will do 














Oz. Ft. Oz. Ft. 

Catalog | No Load | H.P. and R.P.M.| Torque at | H.P.andR.P.M. | Torque 
Number | Speed | at Load Speed |Load Speed | at Peak Load Speed | Peak Load 

1475 | 2250 | 5/68 1505] 49 | 1/64 1050| 88 

1480 | 1600 | 7/64 1140] 79 | 5/32 790| 16.8 

1485 | 1650 | 3/32 1060] 69 | 1/8 620] 16.7 

1495 | 1650 | 3/32 1060) 69 | 1/8 620] 16.7 

498 | 400 | 3/16 275] 450 | 9/32 215| 108.0 

1510 | 525 | 27/64 370) 95.0 | 39/64 230) 222.0 

1517 | 925 | 13/32 670} 490 | 9/16 540] 1350 | *for 

1519 | 1250 | 13/32 960] 375 | 9/16 500] 96.0 complete 
1525 | 1650 | 5/16 1060] 310 | 3/8 680} 45.0 | specifications 
1541 | 925 | 13/32 670) 490 | 9/16 540] 85.0 

1548 | 525 | 27/64 370] 95.0 | 39/64 230] 222.0 

1550 | 525 | 7/16 325] 1080 | 17/32 175} 252.0 SEE THE 
1560 | 400 | 9/16 260] 1750 | 3/4 155} 400.0 NEW 
1575 | 400 | 3/4 205} 308.0 | 1-1/8 125| 748.0 

1579 | 350 | 49/64 200] 315.0 | 1-9/64 115} 300.0 SIOUX 
1472 | 1600 | 13/64 960) 178 |17/64 720} 32.4 

1473 | 950 | 13/64 575] 316 | 17/64 «30| sso | CATALOG 
1474 | 625 | 13/64 = 375] + 44.6 «| 17/68 280] 84.2 

477 | 950 | 13/64 © 575] 3.6 (| 17/68 430] 55.0 

1478 | 625°} 13/64 375] 446 | 17/64 280] 84.2 

1479 | 1600 | 13/64 960] 178 117/64 720] 32.4 
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when it’s a Sioux 
You hrsa tylaatdcule dof 


The Horsepower and torque for each Sroux drill is rated, stated, and certified. 
It isn’t necessary to buy just a drill. When it’s a Sioux you know what it will 
do. See the power specifications for Sroux Electric Drills in this advertisement. 


Swypou Fourerod) Yq" — ¥s" DRILLS! 


Here is super power to provide all the torque 
necessary for any operation where this type of drill 
would normally be used. (See specifications) And there’s 
a speed for every need. It’s an entirely new design in 
which the brushes have been located at the fan position 4” No. 1472, ‘ 
at front of the drill. The advantages include cooler 1473,1474 | 
running, and easier inspection and replacement of motor : 
brushes without partial or complete disassembly of the 
tool. Ball and roller bearing construction, with finest 
precision gears and mechanical design have achieved a 
new high in output efficiency. 



























¥_" No. 1477, 
1478, 1479 


All time sales champ 
The SIOUX No. 1495 Y4” ALL ANGLE DRILL 


Year after year this is a top seller in the SIOUX line. It’s popular 
with almost everyone—auto mechanic, sheet metal worker, 
electrician, shipbuilder, woodworker, assembly line, factory 
maintenance man. It fits the hand and operates in restricted 
space like no other tool. It’s a most convenient handful of 
rugged power. 









Leading distributors & 
everywhere display 
and sell Certified | °::::.:: 
SIOUX power drills. { 
AUTHORIZED SERVICE 
AND DISTRIBUTORS 
IN PRINCIPAL CITIES 







¥_" H.D. DRILL 
No. 1541 


SS 


Y4" H.D. DRILL 
No. 1480 SEMI 
BALL BEARING 












Y4" H.D. DRILL 
No. 1525 
BALL BEARING 
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Ya" LT. 
DUTY DRILL 
No. 1498 












Ya" DRILL 
No. 1485 


ALBERTSON & CO., INC. 


SIOUX CITY, IOWA, U.S, A. 


AIR IMPACT WRENCHES « AIR SCREWDRIVERS «© “PELICAN” NUT ACCUMULATORS « Ya" DRILL 

ELECTRIC IMPACT WRENCHES « DRILLS « GRINDERS © SANDERS © POLISHERS * VALVE No. 1475 

FACE GRINDING MACHINES « SCREWDRIVERS * PORTABLE SAWS «+ FLEXIBLE SHAFTS 
e ABRASIVE DISCS 
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For Junction Boxes 


a 
Fa ed 


is all it takes to ANCHOR into BRICK or 
CONCRETE with DHD® Hammer Drive 


* 
>. 
& 





Anchors. They are SAFE, fast and secure. 
The smallest size holds 500 to 700 lbs. For 
use indoors or outdoors. Sizes available | 
from *3/16” x 7%" to 42" x 342". Would you like to try a | 
few samples, free? Just drop me a note.” John A. Wright. 
Vice President. 


WHERE TO BUY DHD® HAMMER DRIVE ANCHORS .. . 


ONLY thru your wholesaler, whose stocks of all Diamond Anchors 
enable you to get fast delivery service. This policy plays an important 
part in your ability to get contracts done faster and profitably. 


His x 7/8 size, Installed hole and all!) 
DIAMOND EXPANSION BOLT CO., INC. 
GARWOOD, NEW JERSEY 


BRANCHES: Atlanta, Boston, Chicago, Dallas, Denver, Detroit, Los 
Angeles, New York, Philadelphia, Pittsburgh, San Francisco, Seattle, 
St. Louis, Washington, D. C., Montreal, Vancouver, Canada. 


JOHN A. WRIGHT 


Vice President 











from the fault to the end of the line 
were driving an exhaust fan, so 
that atmosphere air could drive it 
backward when the power is off, on 
applying the available single phase 
power to this motor it would come 
up to speed in the reverse direction 
and continue to run backward so 
long as the overload protection de- 
vice does not trip. Once this motor 
is running backward, and on the 
line, it will establish a reverse 3- 
phase voltage sequence in the por- 
tion of the line beyond the fault. 

Any additional motors which are 
started will run reversed providing 
the second motor started is either 
smaller than the first motor or not 
too large in comparison to the first 
motor started.—J.H.P. 


ANSWER TO Q35—You did not 
say what you did to correct the 
trouble, so I will give you a couple 
of possibilities. 

With one of the 480-volt feeder 
phases open and another load, that 
you haven’t mentioned, on the 480 
supplying the out of phase current, 
the motors could reverse when 
started. This has happened to me. 

Another possibility is an open 
phase on the 2300-volt ahead of the 
capacitor bank. The capacitors 
would then supply the out of phase 
current to start the motors in re- 
verse.—W.E.G. 





Motor Acceleration 
And Deceleration 


QUESTION R35—We have in our 
plant two conveyors; one feeds ma- 
terial into a steel-cutting saw and 
one removes material from the same 
saw. 

Each conveyor is powered by a 
5-hp. 1800-rpm, 3-phase motor with- 
out brake. Each motor is controlled 
by a magnetic reversing starter, it 
being operated with a forward and 
reverse momentary contact push- 
button. 

Is there any method wh’: eby we 
can control motor acceleration and 
deceleration to obtain smoother 
starting without replacing motors 
and control? Pushbutton operation 
is preferred.—E.S.J. 


ANSWER TO R35—A simple 
scheme that would allow a smooth 
operation for acceleration would be 
to interpose between the motors and 
the control a small motor-driven 
rheostat that would act as a vari- 
able series resistor in the line. 
Then, when the motor is started the 
series resistor would start at maxi- 
mum resistance and within a few 
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seconds swing over to short circuit. 
It could be so arranged with a small 
torque motor and a spring return 
so that the resistor always started 
at maximum resistance value.— 


H.H.S. 


ANSWER ‘TO R35—Yes, there is 
a method whereby you can control 
motor acceleration and decelera- 
tion for smooth operation. As you 
well know, acceleration is depend- 
ent upon the available torque, i.e., 
the difference between motor torque 
and load torque. Further, torque 
varies as the applied voltage 
squared. 

Therefore, to reduce acceleration 
or deceleration the motor applied 
voltage must be reduced. This is 
very simply accomplished by insert- 
ing resistance in the motor circuit. 
At 90% voltage the starting torque 
is 81%, which usually gives smooth 
starting. This resistor may be left 
in the circuit or jumped out by a 
relay when the motor comes up to 
speed. 

For deceleration, a plugging 
switch should be added. The 
starter and the motor need not be 
replaced.—J.A.M. 


Can You Answer 
These QUESTIONS 
QUESTION C36—1 wish to estab- 


lish a ground on an existing 3-phase 
480-volt ac power system for elimi- 
nation of surge voltages due to 
ground faults. What is the best and 
most practical methods of doing 
this?—W.E.G. 


QUESTION D36—When two single 
phase wattmeters are measuring 
power and power factor on a 3- 
phase circuit, are meter readings 
adversely affected if power is re- 
ceived at a low power factor?— 
G.J.P. 


QUESTION E36—What are the ad- 
vantages of cc plugging of a 38- 
phase ac motor over ac plugging? 
Which imposes the least severe con- 
ditions on the motor and which is 
the recommended method for fast 
stops ?—J.M. 


QUESTION F36—Where can we 


obtain graphs or tables -o use in 
determining short circuit currents 
at a particular fault in circuits in 
the 110- to 13,200-volt range in al- 
ternating currents ?—S.G.F. 


PLEASE SEND IN 
YOUR ANSWERS BY MAY 15 
LS AAAS 
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CHAMPION LAMP WORKS 


Lynn, Massachusetts 


of the four major 
brands of lamps 


CHAMPION 


stands out for 


VALUE 


VALUE THROUGH UNIFORMITY: 


Uniformity in Champion lamps is 
guarded by over 200 inspections 
on the more than 3,000 different 
lamps available to satisfy the diver- 
sified lighting needs of factories, 
stores, homes, office buildings, 
streets, etc. 


MORE THAN 200 
CHAMPION LAMP INSPECTIONS 


0 7 
HAMPION 





incandescent Fluorescent 


Your best buy in lamps 
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cut your installation and 


REYNOLDS ALUMINUM 





Reynolds Aluminum Electrical Rigid Conduit 
simplifies installation, reduces maintenance 
problems and provides a new savings in 
conduit costs. 


ee 
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maintenance costs with 


ELECTRICAL RIGID CON 








UIT 


Lightweight! Non-Corrosive! 
Competitive in Cost! 


Weighing 24 less than steel conduit, 
easy-to-handle Reynolds Aluminum 
Conduit cuts installation time and 
costs. Yet, Reynolds Aluminum Con- 
duit is now more competitive with 
steel conduit in original cost! And 
aluminum can be used in so many 


Light Weight 

Let’s take a concrete example. A 10-foot 
length of 3-inch aluminum conduit weighs 
just 27 pounds—in equivalent steel, 69 
pounds! Reynolds Aluminum Conduit is 
easier to handle, so it’s faster to install. 


Corrosion-Resistant 
Reynolds Aluminum Conduit is corrosion 
resistant to water, weather and most in- 
dustrial atmospheres. There are no re- 
placement worries due to rust .. . no 
periodic protective maintenance problems 
. no rust on walls or surrounding fix- 
tures . . . no rusting of threads. 


Non-Magnetic 
Reynolds Aluminum Conduit is non-mag- 


ways, in so many places without the 
constant care steel requires. Imbed it 
in concrete, store it for long periods of 
time, expose it to weather— Reynolds 
Aluminum Conduit just cannot rust. 
Consider these benefits and the dollar 
savings they represent: 


netic. Voltage drop is reduced—makes 
possible smaller conductors or longer runs 
in many cases. 


Non-Sparking 


Excellent for use in inflammable areas and 
atmospheres, Reynolds Aluminum Con- 
duit won’t spark from accidental contact 
blows from hard objects. 


Easy Working 

No special tools or installation equipment 
needed. Bending is easier too, because alu- 
minum “‘sets’’—less spring back. And, the 
interior surface is coated to make wire 
pulling easy. 


Watch Reynolds TV show—“*WALT DISNEY PRESENTS” — every week on ABC-TV. 


For more information and 
names of Reynolds Aluminum 
Electrical Rigid Conduit outlets, 
call your nearby Reynolds 
Sales Office or write Reynolds 
Metals Company, Box 2346ET-4, 
Richmond 18, Virginia. Also 
write for descriptive brochure. 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS ALUMINUM. 


Ss ee oe ot 
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Says: Mr. C. J. Corso, Corso Electric Co., Hartford, Conn. 


**T’ve installed Cutler-Hammer Unit 


Breakers on almost every job I’ve had during 


the past five years, and without exception I 
haven’t had one call-back because of faulty 
equipment. They tell me every C-H Breaker is 
factory tested, and from my experience 


I’m sure this must be true.” 


Thousands of Contractors use C-H Unit Breakers 
KNOW THE FACTS! 


You won’t lose profits on service complaints, you won’t have un- 
happy customers, if you buy circuit breakers on performance, not 
on claims. That’s what thousands of profit-minded contractors will 
tell you about C-H Unit Breakers. 

C-H breaker performance pays off the same way on large as well 
as small jobs. Prominent housing projects across America are C-H 
Unit Breaker equipped, to the satisfaction of builders, contractors 
and home owners. 

For customer satisfaction and full, steady profit, performance 
points to Cutler-Hammer as your choice in breakers, and 568 
Authorized Cutler-Hammer Distributors will agree with you on 
that choice! 





There’sa 
difference... 


Two cameras may look alike, but there can be a big difference in their 
performance. The same goes for circuit breakers. Successful contractors, 
thousands of them, buy on performance .. . not on looks or claims; and find 
the performance of C-H Breakers amounts to an extra “‘edge”’ that insures 









] iQ 
a 






Are you - customer satisfaction and betters their business. Get this extra edge for 
, . +9 as pS yourself . . . standardize on Cutler-Hammer. See your nearby Authorized 
Mm issing it 7 LE Cutler-Hammer Distributor, or write for the new selection guide, 


Handi-Log, Pub. EN100-H241, ;Cutler-Hammer Inc., Milwaukee 1, Wisconsin. 


mg Col TLE R-rHAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiory: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 


CONTROL 
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Questions on the Code 





Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
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to separate bidg. 
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Switch e 














60-amp. sw 























Gutter 








Disconnects— 
Separate Buildings 


On the illustration “B” is a 
© 60-amp pullout that serves 
an overhead run to a second build- 
ing under the same ownership. In 
the second building, a 12-circuit 
breaker cabinet will be installed. 
Is a 60-amp disconnect required 
ahead of he 12-circuit cabinet 
located in the second building?— 
R.C.M. 


A Section 2351-d covers this 
e question. It reads as fol- 
lows: 

“Disconnecting Means. More 
than one building. In a property 
comprising more than one building 
under single management, the con- 
ductors supplying each building 
served shall be provided with a 
readily accessible means, within or 
adjacent to the building, of discon- 
necting all ungrounded conductors 
from the source of supply. In 
garages and outbuildings on resi- 
dential property the disconnecting 
means may consist of a snap switch, 
suitable for use on branch circuits, 
including switch controls at ;:ore 
than one point.” 

Previous to the 1946 code this 
rule, under Section 2306 of the 1940 
code read as follows: 

“Master Services. In a property 
comprising more than one building 
under single management, and 
which has a generating plant or is 


served by a master service, the con- 
ductors running from one building 
to another shall not be considered 
as service conductors; but the wir- 
ing in each building served shall 
be separately controlled and prop- 
erly protected by overcurrent de- 
vices. The control should be a cir- 
cuit breaker or an enclosed ex- 
ternally-operated switch, which 
may be located in the building 
served or in another building, pro- 
vided it is accessible to the persons 
using the installation.” 

Garages and outbuildings of resi- 
dences come under this Section. 

According to the 1940 code the 
disconnecting means could be 
located in the building served or in 
another building. The 1946 and 
1956 code requires the disconnect- 
ing means to be “within or adjacent 
to the building.” The term “ad- 
jacent to the building’ provoked 
considerable speculation with re- 
spect to the intent of this wording. 
Would a switch located in a build- 
ing 100 or 200 ft away be con- 
sidered adjacent to the building 
served? As a result of such ques- 
tions Official Interpretation No. 
313 was issued December 10, 1948. 
It reads as follows: 

“Section 2351-d. Interpretation 
No. 313. Issued December 10, 1948. 
Disconnecting Means in Residential 
Garage. 

“Question: With respect to a 
garage, is it necessary to construe 
the term “adjacent to the building” 


of paragraph d, Section 2351 so as 
to prevent placing the disconnect- 
ing means at the house instead of 
at a detached garage on the same 
premises? 

“Finding: NO. The intent was 
to follow the practice specified in 
the 1940 editioi of the code.” 

This interpretation indicates that 
the disconnecting means may be 
located in the building served or in 
another building, provided it is ac- 
cessible to the persons using the 
installation. Regardless of code 
rules, many design engiieers re- 
quire the disconnecting means to be 
located in the building served. — 
B.A.McD.—4/59/1 


Residential Grounding 
Type Receptacles 


Next to the last sentence in 
© Section 2124b reads “Re- 
ceptacles installed in or on open 
porches, breezeways, garages, and 
the like which may supply equip- 
ment to be used by persons stand- 
ing on the ground shall be of the 
grounding type.” Would this rule 
apply to: 

1. Receptacles in a room in a 
dwelling with a concrete slab in di- 
rect contact with the earth? 

2. Receptacles in a basement of 
a dwelling with an earth floor? 

3. Receptacles on the outside of 
buildings other than dwellings ?— 
G.2; 


A The proposed changes for 
e the 1959 code will clarify 
the intent of this section to a great 
extent. This proposed rule will now 
read: 

“Only grounding type outlets 
shall be installed in laundry rooms, 
open porches, breezeways, base- 
ments, cellars, work shops, garages, 
on the exterior surfaces of outside 
walls or in like locations where the 
outlet may supply equipment used 
by persons standing on the ground 
or on grounded conductive ma- 
terials. These outlets shall be in- 
stalled in accordance with Sec. 
210-7.” 

With reference to your first ques- 
tion it should be noted that the 
last phrase in the above would cover 
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what you 
should know 








CHARACTERISTICS 
OF TYPE Mi 


1. Just what is MI? Here’s how the NEC describes 
MI (Article 330): “A cable in which one or more 
electrical conductors are insulated with a highly 
compressed refractory mineral insulation and 
enclosed in a liquid-tight and gas-tight metallic tube 
sheathing.” The conductors and the sheath 

are electrolytic copper. The mineral insulation is 
magnesium oxide. MI IS UL APPROVED. 


2. What's so unusual about it? Since it is of 
all-mineral construction—copper and inert 
magnesium oxide—it is not subject to normal 
destructive influences such as heat, 

moisture, sunlight, oils, etc. 


3. Is it flame-proof? Absolutely. Magnesium oxide 
is non-flammable and will not support combustion. 


4. What are its temperature limits? Mi may be 
operated continuously with ceramic terminating seals 
at temperatures as high as 250°C (482°F). For a 
“one-shot” application it may be operated at 
temperatures as high as the melting point of copper 
(1083°C). Routine Code applications which use 
standard terminating seals should be kept at 85 C 
(185°F) in the termination area. 


5. Is it moisture-proof? Yes. The seamless copper 
sheath is impermeable to moisture. Properly 
applied end seals completely seal against moisture. 


6. Why is it electrically safer? A grounded wiring 
system is safer than an ungrounded one. It is 
impossible to install MI properly without 
effectively grounding it. 


7. What is the current rating of MI? For general 
use, the rating is determined by the standard end 
seals, which are rated at 85 C (185 F). 


8. What is the working voltage of the system? 
The maximum working voltage is 600 volts AC or DC. 
Factory test voltage is 2500 volts. 
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Pee Pears this, viz “. . . or in like locations 3-wire,|20-240v 


. <a . ae Pe pe where the outlet may supply equip- f#=- —— | 








9. What's the normal life of an MI wiring 
installation? Mi will outlast the structure in 
which it is installed. 


10. Can Mi be installed in industrial plants? 
It is ideal for industrial installation, because it 
eliminates downtime and repair work due to cable 
failures. MI IS UL APPROVED FOR 

HAZARDOUS LOCATIONS. 


11. Is it useful in any type of industry? 
It certainly is, particularly because of its resistance 
to heat, moisture, oils, chemicals and other harmful 
influences. Successful installations have been made 
in pulp mills, glass factories, printing plants, 
chemical plants, petroleum refineries, ships, 
coal mines, dairies, breweries, steel mills, 
and many others. 


12. Where else is MI used? Because of its small 
space requirements (no conduit or duct is required), 
safety and neat appearance, it has been used in 
schools, museums, commercial buildings, hospitals, 
research laboratories, and in machine tool wiring. 


HOW MIIS INSTALLED 


13. Is it difficult to install? No, it is very easy to 
install. All you have to do is cut it to length, 
train into position and secure it by standard 
clamps or straps to any surface. No conduit or duct 
is needed. It is easy to terminate and attach 

to standard boxes or equipment. 


14. Can it be used with other wiring systems? 
Yes: MI is perfectly compatible with other 

wiring systems. 

15. Are special boxes or equipment attachments 
required with MI? No. You can attach it to all 
standard electrical boxes, enclosures and equipment. 
Threaded MI cable fittings in the four standard 





IML] CANS} LE 


FOR GOO-VOLT APPLICATIONS 


conduit group sizes and having standard conduit 
threads may be ordered with the cable. 


16. Do you need special tools? Only two: a 
sheath stripper and an end seal crimping tool. Both 
are available from General Cable. Except for these, 
regular electricians’ tools are all that are needed. 


17. Does Mi bend easily? You can bend it by hand 
in the smaller diameters. In larger sizes, a standard 
bending tool or “hickey” will do the job easily. 


18. Is special training needed to install it? 
No. A qualified electrician can do it simply by 
referring to the instructions in the Instruction 
Manual included with each shipment. 


19. Where can fittings be obtained? Fittings 
may be ordered with the cable in the quantity 
desired. They'll be delivered with the cable. 


20. How about delivery? Most sizes are available 
from stock. The local General Cable office nearest 
you can give you full details. 


Ask any General Cable Authorized Distributor or your Gen- 
eral Cable Representative—at any one of the 65 General 
Cable offices coast-to-coast—to pinpoint actual installations 
of Type Ml in plants comparable to your own. For a free copy 
of the new 12-page Type MI Catalog, just write Dept. EC-4. 


GENERAL CABLE CORPORATION, 
420 Lexington Avenue, New York 17, N. Y. 
Offices and Distributing Centers Coast-to-Coast 





for quality and service...specity GENERAL ° CABLE 
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Cost Less! 


You don’t baby the Knopp Voltage Testers. 
They‘re built to withstand the shocks of rugged 
daily use. 


To save your time in testing you get the orig- 
inal patented Prod-Mount in the ae mak- 
ing this tester easier and safer to use. You get 
the safety of dual indication of voltage by 
solenoid and neon lamp working independently. 
The scale readings are positive. Signal is by 
—_ and vibration. Insulated for maximum pro- 
tection. 


It tells quickly if the circuit is open or closed; 
magnitude of voltage between 119 and 600 a-c 
or d-c, pure or rectified; 25 to 60 cycles. 


The Knopp Voltage Testers have won fame 
from coast to coast among engineers, electri- 
cians and pewer companies. So why pay more 
for a tester when the Knopp Voltage Tester 
gives you more features and more value at 
less cost. 


There are two models to choose from; pick up 
one at your dealer today or write for illus- 
trated, free descriptive Bulletin No. 425. 
pact. Big time- 


af@ 


KNOPP INC. 


Founded in 1928 by Otto A. Knopp under the 
name of Electrical Facilities Inc. 


The KNOPP 
Phase Sequence 
Indicator 
60 v. to 600 v.; 25 
to 60 cycles; Ro- 
tating Indicator 
shows sequence 
A-B-C or C-B-A, 
Lightweight. Com- 





Dept. A-3 
1307 66th Street Oakland 8, Calif. 





== 
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this, viz “. . . or in like locations 
where the outlet may supply equip- 
ment used by persons standing... 
on grounded conductive materials.” 

The second question is also 
covered since the new requirement 
applies to basements in dwellings. 

This Section 2124b is not applic- 
able to your third question since 
this section specifically applies to 
“Dwelling Occupancies.” However 
2545c would require the use of 
grounding type receptacles in these 
other types of occupancies.—B.Z.S. 
—4/59/2 


BX Cable 


Does BX cable satisfy the 
© requirement for metallic 
raceway ?—F.R.M. 


We must first clarify our 
e terms so that we may discuss 
this question on an acceptable basis. 
“BX” cable is not a generic term 
but just one trade name for the 
general classification of a wiring 
method recognized in the Code in 
Article 334 as “Armored Cable.” 

In the general definition of a 
“Raceway” as shown in Article 100, 
this type of wiring method is defi- 
nitely not included in the listin= 
of recognized raceways. 

Furthermore, it must be recog- 
nized that, in general, a raceway 
would permit, within reasonably 
practical limitations, the removal 
of old wires, cables or busways and 
the reinstallation of new wiring, 
cables or busways, at any time after 
the original installation has been 
completed. 

Armored cable would require the 
complete removal of the entire as- 
sembly since the conductors con- 
tained within the flexible metallic 
covering are pretty much locked 
into the covering to form a tight 
and integral assembly. — B.Z.S. — 
4/59/3 


Branch Circuits— 
Common Neutral 
As shown by the illustration, 


Q. we have one white neutral 
(No. 8) common to six circuits. 
Conduit sizing is correct and has 
no bearing on the problem. The 
question is, can a common neutral 
be used for this many branch cir- 
cuits? This job happens to be a 
school building, but is it not similar 
to factory installations where a 
conduit is run from a panelboard 
containing the branch circuits up to 
a junction box near the ceiling 
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3-wire 120-240 v 





——_ 

©|9o° 7 conductors in one 
© 1-0 conduit. One neutral 
(BA 1 154 No.8 feeding 6 circuits 
© of No. 12 conductors 
5A 13a fused at 15 amps 

I5A eS 











At junction box,2 No.12 
were carried to different 
parts of building. Neutrals 
all spliced together. This 
iS O new installation 
ls not the common neutral 
in violation of the code ? 


which contains a terminal block for 
the connections of all the neutrals? 
This conduit would then contain the 
“hot” branch circuit conductors and 
one neutral of sufficient current car- 
rying capacity. Or has this practice 
been a violation of the code?— 
R.C.M. 


Prior to the 1940 edition of 

e the code, the use of a neutral 

common to more than one branch 

circuit was recognized in varying 

degrees by the code for several 

years. Section 2113 of the 1937 
code read as follows: 

“2113 Common Neutral. A com- 
mon neutral conductor may be em- 
ployed for two or more branch cir- 
cuits provided not more than eight 
ungrounded conductors are used. 
Such a common neutral conductor 
shall have a carrying capacity at 
least sufficient for the current of 
the maximum unbalanced load. The 
same number of circuits shall, as 
nearly as possible, be connected be- 
tween the neutral conductor and 
each of the other conductors of the 
system. If the circuit conducters 
are installed in conduit or other 
metal enclosure, all conductors ot 
the group shall be installed in the 
same conduit or enclosure.” 

This provision was deleted in the 
1940 code. As a result, such pro- 
cedure is no longer recognized ex- 
cept for outside wiring on a single 
pole or structure as covered by Sec- 
tion 7312. Section 2204 recognizes 
a neutral conductor common to 
more than one feeder. In view of 
the foregoing, it appears that the 
installation described is in violation 
of a code rule which specifically 
limits the procedure to installations 
described in Section 7312. 

Insofar as industrial installa- 
tions are concerned, there are no 
exceptions. In the case cited how- 
ever there would be no occasion to 
carry the neutral of the feeder 
down to the panelboard. It would 
terminate in the junction box 
which contains a terminal block 
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Check resistance of 
motor control solenoid coil. 





Balancing circuits. 





There's only one way you 
can do it... with the 
new AMPROBE RS-8... 
the only tester small enough 
to fit in your pocket, yet 


versatile enough to measure 
volts, amps, 
and OHMS! 


AMPRO 


Pyramid instrument Corporation, Lynbrook, N. Y. 











tn Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto 
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handle 


9% 


of all your 
test needs 
with the 


ALL-PURPOSE 
AMPROBE RS-3 





Check resistance of 
transformer windings of ballast. 












Use as continuity tester 
to determine if fuse is good, 


Check for low voltage condition. 


Meets every commercial voltage 
requirement on three voltage 
scales ... 0-150/300/600 volts ac. 
= Accurate current readings from 0 
to 300 amps on five current ranges. 
The ohmmeter scale is designed 
specifically for you ... readings as 
low as 0.5 ohms can be taken, en- 
abling you to readily distinguish 
the difference between short cir- 
cuits and actual coil resistances. 








QS os _Xg 
Doesn’t it make a helluva lot more 
sense to use this one all-purpose 

bs) instrument than to tote three sep- 
arate testers that can’t even come 


close to AMPROBE efficiency? 
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MEET 
THE 
MAN 


. . who’s dedicated to your job 


. . who knows your needs 

. » who knows your problems 

. . who knows wire and cable 

. . who is backed by engineering specialists 
. » who is backed by a reliable manufacturer 


YOUR ROME CABLE SALESMAN 
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which also provides terminals for 
the branch circuit neutral con- 
ductors. Under such conditions, the 
only wires entering the panelboard 
would be the phase conductors of 
the feeder and the branch circuits. 
There would be no neutral con- 
ductor common to several branch 
circuits. Such a junction or pull 
box should be approved by a recog- 
nized laboratory such as UL. 

In applying this principle, one of 
our manufacturers has developed 
narrow panels combined with wire- 
ways which enclose all phase con- 
ductors from the panelboard to the 
junction box. All of the three com- 
ponents of this system are approved 
by UL. While the number of con- 
ductors in a wireway is limited to 
30, the fact remains that the cor- 
rection factors specified in Note 4 
of Table 1, of Chapter 10, do not 
apply. When conduit is used the 
current-carrying capacity of the No. 
12 conductors, shown on your illus- 
tration, would be reduced from 20 
to 16 amps. 

It appears however, in the case 
under question that the feeder en- 
ters the panelboard and the No. 8 
neutral conductor is carried to the 
junction box with the branch- 
circuit conductors. If this is cor- 
rect, there is, in my opinion, a code 
violation.—B.A.McD.—4/59/4 


Hazardous Liquid 
Listing 


Q Would you recommend a list- 
© ing of all hazardous liquids 
and gases with the flash points in 
the new edition of the National 


Electrical Code?—G.A.M. 


A Such a listing is already 
e available. It is included in 
the National Fire Protection As- 
sociation’s National Fire Codes, 
Volume I, entitled “Flammable 
Liquids, Gases, Chemicals and Ex- 
plosives.” This volume is itself 
quite as large as the NEC. In ad- 
dition this is only one of many cor- 
relative volumes to the NEC con- 
taining material which is referred 
to in the code but not actually con- 
tained in the code itself. To include 
all this material would enlarge the 
present NEC far beyond its present 
one-volume format. 

This listing is shown in the chap- 
ter entitled “Fire-Hazard Proper- 
ties of Flammable Liquids, Gases 
and Volatile Solids.” The listing 
shows the chemical name and for- 
mulation, the flash point, ignition 
temperature, explosion _ limits, 
specific gravity, vapor density, 
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boiling point, a UL classification 
based on grading the relative haz- 
ards of these liquids, and an in- 
dication as to the extinguishing 
agents suitable for use on fires in 
the materials listed. 

A comparison of the explosive 
limits of listed materials in Section 
5002 of the code to the explosive 
limits of materials that may not 
be in this listing will enable you 
to quickly classify these unlisted 
materials. The UL classification 
number will also enable you to 
establish the classification if this 
number is available for the partic- 
ular liquid or gas in question.— 
B.Z.S.—4/59/5 


Receptacles in 
Commercial Garages 


The following question con- 
© cerns interpretation of Sec- 
tion 5105-F-1 of the 1956 edition: 
How can a standard commercial 
type receptacle meet the require- 
ments of the subject section of the 
code? It appears to me that if a 
defective portable appliance or lamp 
containing a short was plugged into 
a standard type receptacle, an arc 
could occur which would very likely 
cause sparks or hot metal particles 
to fall into the hazardous area. 

I have never seen a garage which 
had any special type of “arc-tight” 
receptacles or “guards or screens” 
on standard type. Is this section of 
the code ordinarily just overlooked 
or am I incorrectly interpreting 
the subject section?—G.C. 


A For the benefit of our read- 
e ers the provisions of Section 
5105-F-1 reads as follows: 

“PF. Equipment Above Hazardous 
Areas. 

“1—Equipment which is less than 
12 ft above floor level, and which 
may produce arcs, sparks or parti- 
cles of hot metal, such as lamps and 
lampholders for fixed lighting, cut- 
outs, switches, receptacles, charg- 
ing panels, generators, motors, or 
other equipment having make and 
break or sliding contacts, shall be 
of totally enclosed type or shall be 
provided with suitable guards or 
screens to prevent escape of sparks 
or hot metal particles.” 

A literal reading of this rule in- 
dicates that a receptacle is an arc 
producing device, and when _ in- 
stalled within 12 ft of the floor shall 
be of the totally enclosed type, or 
provided with suitable guards or 
screens. The terms “totally en- 
closed” or “provided with suitable 
guards or screens” usually are asso- 





| MEET 
THE 
MAN 


who's dedicated 
to your job 


YOUR ROME CABLE SALESMAN: 


Atlanta, Ga. (MU 8-9860) C. J. Murry, W. J. 
McCann; (PL 8-1794) F. D. Rucker 


Baltimore, Md. L. D. Kernan 
Birmingham, Ala. (TR 1-8955) R. H. Sawyer 


Boston, Mass. (HA 6-7272) A. D. Stein, T. S. 
Gildersieeve, R. T. Gildersieeve, Byron Brewer 


Buffalo, N. Y. (AM 3198) E. B. Jones 
Charlotte, N. C. (EM 6-0864) W. W. Rambo 


Chicago, Ill. (SP 2-2700) Stewart Johnston, 
T. C. Spriggs, J. A. May, 0. B. Duffy 


Cincinnati, 0. (L! 2-0290) E. M. Groves 
Cleveland, 0. (SU 1-1240) J. F. Guyer 


Dallas, Tex. -(R! 7-4801) F. J. Peabody, J. L. 
Pearce, B. G. McDaniel 


Denver, Colo. (KE 4-0533) E. T. Vonier, J. 
Vivian, K. Hall 


Detroit, Mich. (TR 2-7578) A. K. Buckenmaier, 
B. F. Thomas 


Houston, Tex. (FA 3-8385) G. A. Peabody, 
R. 0. Witt, J. Jackson 


Huntington, W. Va. (JA 3-5414) Thomas 
Orlovsky, Jr 


Indianapolis, Ind. (Vi 6-2524) J. S. Scheppach 
Jacksonville, Fia. (EV 7-5915) C. R. Stegin 
Kansas City, Mo. (JE 1-4146) R. R. Davis 
Lansing, Mich. (IV 4-0778) A. J. Dawson 


Los Angeles, Calif. (RA 3-3631) H. S. Warren, 
0. 0. Stedman, R. D. Golly, E. G. Gilmore, Jr., 
F. K. Duerst 


Louisville, Ky. (TW 3-7512) Robert L. Jaffre 
Milwaukee, Wisc. (BR 1-1101) T. E. McCarthy 
Nashville, Tenn. (VE 2-0862) E. C. West 
New Orleans, La. (VE 5-9210) W. Fulton 


New York, N. Y. (MU 2-6590) E. T. Bucken- 
maier, W. S. Williams, W. R. Copp 


Philadelphia, Pa. (MA 7-2070) W. A. Miller, 
G. E. Rolston, Jr 


Phoenix, Ariz. (AL 8-5281) Dick Barnes 


Pittsburgh, Pa. (AT 1-0816) R. T. Edwards, Jr., 
J. W. Brunner, R. A. Gray 


Portiand, Ore. (CA 2-5470) Charles K. Shanks 
Richmond, Va. (CO 6-3503) D. C. McMahon 
St. Louis, Mo. (VO 3-4944) D. A. Thomas, 

J. W. Campbell, Jr 

St. Paul, Minn. (Mi 6-7201) T. H. Stokke, 

W. Kufus 

Salt Lake City, Utah (EL 9-8811) 

H. Lee Rawlings 

San Francisco, Calif. (VA 6-3580) C. H. Kauf- 
man, G. F. Black, G. H. Remeiman, D. S. Smith 
Seattle, Wash. (MA 4-3017) A. M. Mitrovich, 
L. R. Hennings 


Syracuse, N. Y. (GR 4-5311, Ext. 1125) 

M. E. Damon 

Torrance, Calif. (Los Angeles, NE 6-5704) 
R. E. Gates, C. E. Walden, Don Ensch, G. M. 
Armstrong 


Tulsa, Okla. (Ri 2-1704) W. D. Barwick 
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THERE 1S A DIFFERENCE IN CONDUIT 


ES - 
aw 
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aa 


How galvanizing by metallizing 
makes G-E WHITE Conduit — 
corrosion resistant, easy to bend 


General Electric uses metallizing to blast a ~miform 


coating of pure zinc onto the exterior surface of G-E 
White rigid conduit. This superior galvanizing process 
produces a smooth, evew coating that covers every 
square inch, including the threads. Two big advantages 
are the result: 


1. Corrosion resistance. Galvanizing by metal- 


lizing produces a unique structure in the zinc that 
offers exceptionally long resistance to corrosive atmos- 
pheres. Further resistance is provided by application 
of an organic lacquer. The lacquer protects the zinc 
against conditions detrimental to the pure metal alone, 
such as acids and alkalis. 


As a result, tests prove G-E White resists corrosion, 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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G-E White bends 19% easier because: Open 
hearth steel is used in the manufacture of all sizes of 
G-E White. The hard pickling and fabrication skin 
on most ordinary conduit is completely removed from 
G-E White. Metallizing eliminates quenching and 
straightening, which tend to harden ordinary conduit. 


- 
| 
| 


a. 


Protection down to the last thread. Every part of 
the exterior of G-E White—including the threads— 
is covered by pure metallized zinc and organic lacquer. 


even when exposed to industrial fumes, acid vapors, 


salt spray, heat and humidity. 


2. Easier bending—with no zinc flaking. G-E 

White bends 19% easier, because zinc metallizing 

does not overheat conduit. This eliminates the need 

for quenching and straightening. The conduit is not 

work-hardened, but stays ductile. This makes installa- 

tion easy and quick. 

Wire pulling is 14% easier than in ordinary conduit, 
according to impartial laboratory tests. An evenly- 


tomers a more durable conduit installation, ask your applied interior coating provides a _low-friction, 
corrosion-resistant interior. 


For further information on how you can give cus- 


distributor about G-E White. Or, send the coupon 


at right. To: GENERAL ELECTRIC COMPANY 
| Construction Materials Division 
| Section C83-418 
| Bridgeport 2, Connecticut 


Please send me bulletin on G-E White. 
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Everything 
including... 





The Nelson Control Panels used at Michoud Steam 
Electric Generating Station of New Orleans Public Service 
Inc., include two closed circuit-television screens at the top 
of the boiler-turbine-generator control boards for monitoring 


the burners 


These control panels are used at Michoud Steam Electric 
Generating Station for controlling the operation of a 144,000 
kva generator, 975,000 Ibs. hr., 1550 psi boiler and associated 
equipment. Note the smallness and compactness of the con- 
sole. By using lever controls and instrument lights on remov- 


able plates, a much smaller console was made possible. 


When you have a job to do, big or small, and you need 
instrument or control panels, be sure to call Nelson. 


Write for Bulletin 712. This new 
bulletin tells about Nelson control 
boards and instrument panels. 





At Nelson . quality comes first! 


NELSON ¢4cZeez MANUFACTURING CO. 


TULSA, OKLAHOMA 
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ciated with some types of motors 
and generators which under normal 
conditions of operation produce 
ares and sparks continuously. We 
know the meaning of a “totally en- 
closed” switch or a motor, but such 
a term associated with a receptacle 
raises a question which, as you in- 
fer, is difficult to visualize. Since 
the point of contact between a plug 
and a receptacle is recessed, it ap- 
pears to me that the resulting arc, 
when contact is made or broken, is 
enclosed within the receptacle. As a 
result, it is my opinion, on the basis 
of code intent, that a conventional 
type of receptacle is all that is re- 
quired when a receptacle is installed 
above the 18-in. hazardous area of 
a garage. 

There is a considerable distinc- 
tion in hazard when a receptacle is 
installed in the hazardous area and 
when it is installed above the haz- 
ardous area. According to Section 
5105-c, a receptacle installed within 
18 ins. of the floor of a garage is lo- 
cated in a Class 1, Div. 2 location, 
and it must satisfy the provisions 
of Section 5022 which requires that 
it be approved for a Class 1 loca- 
tion. Such approval involves the 
use of delayed action plugs and re- 
ceptacles, or receptacles _inter- 
locked with switches, as listed by 
UL. In this case the receptacle is 
within the hazardous area and may 
be surrounded by a hazardous con- 
centration of flammable gas. Un- 
der such conditions, any arc will 
ignite this gas and a serious explo- 
sion or flash fire could result. 

When the receptacle is located 
above the 18-in. hazardous area, the 
occasion for the accumulation of 
flammable gas is considered to be 
remote, and the arc which results 
from the normal use of a conven- 
tional type of receptacle is not haz- 
ardous since it occurs in a non- 
hazardous area. The provisions of 
Section 5105-f however concern 
the hazard which results when an 
arc, spark or hot metal drops into 
the hazardous area and ignites the 
flammable gas. As an example, the 
hot filament of a broken lamp could 
cause an explosion which may be 
averted if the lamp is totally en- 
closed and protected from mechan- 
ical injury. This 12-ft. distance 
above the floor of a garage is based 
on the assumption that sparks or 
hot metal resulting from a fault 
would become harmless after travel- 
ing a distance of 12 ft. As a result 
there is no restriction on equipment 
located more than 12 ft above the 
garage floor. 

There is however a hazard which 
might result when abnormal condi- 
tions, such as you depict, prevail. 
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MOST POWERFUL DRILL of its 
size available, the \” 
Standard. Powered to pull 
a locomotive with full pow- 
er in reverse; positive drive 
chuck. 


DRILLS UPSIDE DOWN! B&D 
Magnetic Drill Presses stick 
like glue in any position; 
operate manually or with 
exclusive remote control 
1%” or %” capacities 


TREMENDOUS TORQUE devel- 
oped by this %” H.D. Hol- 
gun® takes on the tough 
ones with ease. Compact to 
work in tight quarters, this 
tool’s a “best buy.”’ 


POWER NEARLY DOUBLED in 
B&D 4”, %” and %” End 
Handle Drills gives you 
more performance per dol- 
lar. Shown: \” Heavy- 
Duty—for production use. 


paint 


wo\ ole) Pp lack& Decker: 


Now, new value throughout 
Black & Decker Drill Line 


Black & Decker’s done it again! An entirely new 
concept in drill power plus new streamlining result, 
for example, in a 4%” Special Drill with twice the 
power output per pound—that is 20% lighter. And, 
you can buy it for even less than ever before. 

And value like that extends throughout the B&D 
drill line . . . new motors, new compactness, new 
streamlining, new features like full-power in reverse 
at no extra cost. Result? More value than ever be- 
fore in the world’s most preferred drill line. In fact, 
you now get up to twice the value per dollar! Write 
today for a free demonstration. 


i 


Quality Electric Tools 


MAIL COUPON FOR FREE DEMONSTRATION 


THE Buiack & DECKER Mec. Co. Look Under 


“TOOLS-4LECTRIC™ 
Dept. 1204, Towson 4, Md. in Yellow Pages’ 


O Please arrange for a demonstration of the 
following drill(s) 


Please send me additional information on 


Name 
Company 
Address 
City Zone State - 
T 
as 
7 
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vy, Conventional receptacle * J 
U See discussion y 
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{-Hazardous area. Receptacle located in this area 
must be approved for a Class! location. 
Section 5105-C and 5022. 


2-Area 12’ above floor. Non hazardous. Receptacle 
must be of the totally enclosed type or pro- 
— with — ore or screens to pre- 
escape of sparks or hot metol particles. 
Section 5105 f -1. oi 
3-Area above the {2' limit.No restrictions on 
equipment. Wiring restrictions 5105-e. 


*Grounding type, 5022. 
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A short circuit in an appliance or a 
portable lamp when connected to a 
receptacle, could result in consider- 
able arcing depending upon the na- 
ture of the fault and the size of the 
overcurrent device in the circuit. 
It appears to me however that the 
arcing would occur at the appliance 
rather than at the receptacle and 
to make the matter worse, the ap- 
pliance may b> laying on the haz- 
ardous floor of the garage. Such a 
combination of circumstances pre- 
sents a hazard far greater than that 
presented at the receptacle. If the 
circuit is properly protected the 
fault should be cleared without ab- 
normal arcing. The situation is 
somewhat similar to that which re- 
sults when a short circuit occurs 
in a cord. Considerable a.cing and 
sparks could result, which in turn 
could ignite the flammable gases 
within 18 ins. of the floor. While 
the code recognizes this hazard by 
requiring cords to be approved for 
hard usage, it does not see fit to 
deny the use of cords, which when 
overfused and under short circuit 
conditions could promote a hazard. 

Section 5105-F-1 first appeared 
in the 1953 edition of the code, and 
I know of no inspection authority 
who has interpreted the intent of 
its provisions to deny the use of 
conventional receptacles located 
above the 18-in. hazardous location. 
In order to safeguard the hazard 
which you visualize, it would be 
necessary to use a receptacle ap- 
proved for use in a hazardous lo- 
cation, and if the code intended to 
safeguard such a questionable haz- 
ard, a definite statement should be 
made. I do believe however that this 
section of the code with respect to 
receptacles should be clarified. The 
provisions of Section 5105-G, which 
concerns the charging of electrical 
vehicles, recognizes the use of cords 
with cord connectors designed so 


» APRIL, L997 


that they will break apart readily, 
provided the connectors are outside 
the hazardous area. It appears to 
me that the hazard presented by 
such procedure is far greater than 
that presented when a fixed recep- 
tacle is installed in a wall above the 
18-in. limitation. See illustration. 
—B.A.McD.—4/59/6 


Lighting—Hospitals 


Q 1. Do fluorescent fixtures 
© mounted 8 ft above operat- 
ing room floors have to be connected 
to an isolated transformer? 

2. Do fluorescent fixtures mounted 
8 ft above the operating room floor 
have to be connected to a ground 
detector? 

3. If the above is affirmative how 
can we compensate for ground leak- 
age where several operating rooms 
are connected to the same isolating 
transformer or panel?—B.R. 


A It is important to note that 
e both the two definitions in 
Section 5135a and the two ciassi- 
fications of hazardous areas in 
5135b should be studied before a 
definite answer is given to these 
questions. 

Assuming that the operating 
room comes solely within the scope 
of Section 5135b2, then the hazard- 
ous area extends only up to the 5-ft 
level. The present requirements of 
Section 5135f1 would seem to indi- 
cate that the fluorescent fixtures 
would have to be connected to the 
isolating transformers, etc., (un- 
grounded distribution systems) and 
of course tied in with the ground 
detector. 

This, however, will be clarified in 
the 1959 code, if the proposal is 
adopted. It is proposed to add a 
new section in this code which will 
permit the connection of these fluo- 
rescent fixtures to the generally 
grounded’ distribution systems 
which are permitted in other parts 
of the hospital. It is realized that 
if such equipment is out of the de- 
fined area (above the 5-ft level) and 
it is also out of reach of the operat- 
ing room personnel (generally 
above 8 ft) the grounded system 
introduces relatively no hazard 
within the operating room. 

Also the use of fluorescent fix- 
tures with their circuit intercon- 
nections by means of capacitors, 
etc., make it quite difficult to de- 
sign and operate the ground-con- 
tact indicators. 

This new section will permit 
(1) fixed lighting, and (2) perma- 
nently installed X-ray transformers 
and associated equipment to be sup- 
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Okolite-Okoprene 12kv primaries specified for 
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From sub-station to transformers... power flows through Okolite-Okoprene primaries to 
the highly mechanized, highly automatic new Rheem plant at Fullerton, California. Con- 
tinuous efficient production demands utmost dependability and that was why they speci- 
fied Okolite-Okoprene cable for this all-important link. 
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Rheem’s ‘‘must-not-fail’’ operation 


“When you’re dealing with 12,000- 
volt primary distribution, you don’t 
fool around,” says Mr. Arthur A. 
Pfeifer, assistant to the General 
Manager of Rheem Manufacturing 
Company’s Automotive Division at 
Fullerton, California. 

“The Fullerton plant is one of 
Rheem’s newest and smartest and 
had to have nothing but the latest 
and best equipment. We knew that 
meant Okolite-Okoprene cable and 
we used it. It has worked perfectly 
since installation, has required no 
maintenance, and we would recom- 
mend it to anyone.” 

Selected as one of the ten best 
new plants in the country last year, 





this highly efficient plant uses the 
most modern power distribution 
techniques to keep its plant presses 
and plating baths operating. Produc- 
tion will pass one million auto bump- 
ers, one million auto springs and 
three million bumper arms per year. 

All power for this must-not-fail 
operation flows through Okolite- 
Okoprene 12,000-volt primary distri- 
bution lines, designed to supply a fu- 
ture 100 % increase in plant capacity. 
They connect outdoor sub-station 
switchgear to 13 indoor step-down 
transformer centers which distrib- 
ute to plant operations at 480 volts. 

For your vital circuits, Okolite- 
Okoprene offers constructions of ut- 


most reliability combined with ex- 
ceptionally long life. Okolite insula- 
tion has a 30-year record of service, 
maintaining in severest installation 
conditions its high dielectric strength 
and great resistance to corona cut- 
ting, moisture and heat. Okoprene 
sheathing offers unusual protection 
against weather, abrasion, ozone, 
heat, cold, many acids, alkalies, and 
chemicals. Application of the insu- 
lation by the strip process is the ul- 
timate assurance of matchless qual- 
ity. For the Okolite-Okoprene cable 
that best suits your needs, see 128- 
page Bulletin EC-1075. It’s free; 
just write The Okonite Company, 
Passaic, New Jersey. 






where there’s electrical power . . . there’s OKON ITE CABLE 
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For genuine Black & Decker repairs check 
Yellow Pages under “Tools-Electric’’ for ad- 
dress of nearby Black & Decker 
FACTORY SERVICE BRANCH 

Free tool inspection when requested e Gen- 
uine B&D parts used e Factory-trained tech- 
nicians handle all work e Standard B&D 
Guarantee at completion of recommended 
repairs e Fast service at reasonable cost. 

Or write for address of nearest of 48 branches to: 

THe Brack & Decker Mec. Co., Dept. 83104, Towson 4, Md. 


 Black& Decker: 


QUALITY ELECTRIC TOOLS 








Are you burning a lot of midnight oil 
when faced with tough wire 


and cable problems? 


MEET 
THE 
MAN 


WHO CAN HELP YOU 
.+. ON page 194 
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plied from grounded distribution 
systems. This section specifically 
exempts the fixed lighting employ- 
ing ceiling suspended or ceiling 
mounted surgical fixtures. These 
are usually always in contact with 
the operating personnel who have 
to continually adjust these fixtures 
during operating procedures and 
therefore must be in contact with 
the fixtures. These surgical fixtures 
must, therefore be connected to the 
ungrounded systems. 

To use the grounded system the 
following requirements are pro- 
vided : 

1. Wiring for the grounded and 
the ungrounded systems shall not 
occupy the same raceways. 

2. The lighting fixtures and the 
X-ray equipment shall be located at 
least 8 ft above the floor. This 8-ft 
clearance does not, however, apply 
to the “enclosed X-ray tube and the 
metal enclosed high voltage leads to 
the tube.” 

3. Switches for the grounded cir- 
cuits shall be located outside the 
anesthetizing location. One excep- 
tion is permitted. These grounded 
fixtures may be controlled from re- 
mote control stations within the an- 
esthetizing locations, if the remote 
control circuit to the remote control 
switch is energized from the un- 
grounded distribution system.- 
B.Z.S.—4/59/7 


Church Wiring— 
Epilogue 


In the February 1958 issue of 
ECM I briefly discussed the prob- 
lem of wiring for low voltage wir- 
ing in remote control systems in- 
stalled in churches seating more 
than 100 persons. H. H. Watson of 
the General Electric Co. has writ- 
ten as follows, relative to this dis- 
cussion: 

“In the February 1958 issue of 
Electrical Construction and Main- 
tenance a question on the installa- 
tion of low voltage remote control 
conductors in churches having 
more than 100 seats was discussed 
by Mr. Segall. The low voltage 
wiring of a remote control system 
may be of two types. Class I, wir- 
ing where the low voltage power 
supply is not limited, is required by 
Art. 725 to be in accordance with 
a recognized wiring method. There- 
fore, when installed in a church 
having 100 seats Class I wiring 
must be in a metal raceway. The 
code puts no restriction on the type 
of conductor which may be used on 
a Class 2 system in which the total 
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MEARS 


LOW VOLTAGE f 


AIR CIRCUIT \‘ 


BREAKERS 


A circuit breaker must be 100% dependable 
(or if is 100% worthless) 


The dependability of a circuit breaker is 
something unique. It is built to handle a 
crisis that may never occur. Unable to flex 
its muscles regularly, its function is to rest 
in a state of inactive readiness for years on 
end. If it fails once it is a sotal failure. 

There are two ways to check a circuit 
breaker’s dependability. One is to assess 
its mechanical design in the light of an 
engineer’s basic knowledge of electromotive 
and mechanical forces. Another is to look 


MEARS 


AIR CIRCUIT BREAKERS 
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at the record. On both counts Mears invites 
the most searching inquiry. Many exclusive 
design features provide an exceptional mar- 
gin of safety. As for the record—no Mears 
circuit breaker has ever failed, even after 
years of suffusion in the abrasive dust of 
cement mills or the corrosive fumes of chem- 
ical plants. 

It will pay you to learn more about Mears 
low voltage air circuit breakers. 


Artwell Electric—San Francisco 
California 

F. M. Ballou, 
wood, N. J 

Charies E. Colbert, Cleveland 
Ohio 

Electrical Jobbers Equipment 
Co., Minneapolis, Minnesota 

L. H. Jones Company, Emmaus, 
Pa. 


P. E. Co.—Ridge 


James P. Laughlin, Detroit 35 
Michigan 


Roy Peck Associates, Arca: 
Calif. 


Slaybaugh-Thompson Co. — Den- 
ver, Colorado 

L. &. Weldy & Associates, inc 
Chicago, Ill, 

M. H. Gottfried, Mexico City 


H. G. Lehi, Portland, Oregon 


Mears circuit breaker features 


Both electrical and manual operation. 

.. Low operating temperature 

. Sintered silver contacts. 

. Shockproof. 
Vertical plane design. 

. . Dustproof. 

. Operating torque with 300% safety 
Margin. 

.. Light tripping action. 

.. Low maintenance. 

. Extra wide range of ratings (can be 
sized to job) 

. Only West Coast breaker manufacturer. 
. Fast Delivery. 
Up to 75,000 Amp interrupting capacity. 


Send today for catalog and 
test information 


Mears Electric Circuit Breakers, Inc 
Swan Island, Portland 17, Oregon 
‘Mears Low 


Please send me Voltage Circuit 


Breaker ca 


Addre 


City 
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low voltage energy is limited by 
transformer output or other means. 
There is no requirement for the 
use of a recognized wiring system. 
It can be concluded therefore that 
Class 2 wiring in this same church 
is not required to be installed in a 
metal raceway but may be installed 
as cabled assemblies or other simi- 
lar arrangement in the same 
fashion that annunciator or tele- 
phone circuits are installed. Many 
large churches and other places 
used for public assembly have been 
built or rebuilt with remote control 
of lighting circuits using Class 2 
wiring for the low voltage circuits 
installed in other than metal race- 
ways and accepted by the respons- 
ible inspector. The selection of 
maximum current and _ voltage 
values for the low voltage power 
supply when these remote control 
systems were first designed was 
made to permit open and random 
wiring in fire resistant structures.” 

Mr. Watson does make a very 
definite case for his contention. I 
know installations are being made 
as he states in his discussion. I 
also may be somewhat inclined to 
agree with him in principle. How- 
ever, I would like to point out that 
Section 5211 (new 520-4) has spe- 
cifically exempted two classes of in- 
stallations, viz., “. .. exception (1). 
for Article 640 (Sound Recording, 
etc.) and for Article 800 (Com- 
munication Circuits). 

One of these, Article 800, covers 
the example of telephone circuits 
which Mr. Watson presents. The 
second example of annunciator cir- 
cuits would come properly in the 
scope of the same Article 725 men- 
tioned by Mr. Watson and as indi- 
cated there is no specific exemption 
for this Article 725 in this Article 
520. 

A statement of intent from both 
Panels 15 and 16 or possibly a clari- 
fication of this point by some revi- 
sion of this Section 5211 would help 
to clear up this matter.—B.Z.S.— 
4/59/8 


Circuit Breakers 
s 
In Multiple 
To serve a farmstead, a “cen- 


Q. tral pole” service entrance 
120/240 volts 3-wire) is desired 
having 200 amps capacity. A de- 
vice is obtainable locally having 
meter socket and two 100-amp, 
double pole circuit breakers bussed 
on the “line’”’ side built into a com- 
mon enclosure. 

The question is: Can these two 
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ONLY TsB CONNECTORS 


for flexible liquid-tight conduit* 


OFFER ALL THESE ADVANTAGES 


90° ELBOW, 
NON-INSULATED 









STRAIGHT, INSULATED THROAT 
(Cutaway) 





FEMALE HUB 





ee 

Coupling 
patents pending 

THE T&B LINE provides a size range of %” to THE T&B INSULATED LINE complies 

4” in the straight, 45° and 90° angle types .. . with all codes: 

both insulated ond non-ineviated. The National Electric Code (Paragraph 3736b) 

THE T&B LINE includes combination couplings J.1.C. Standards (Paragraphs 22.1.7 and 22.2.2) 

from %” to 1%". Machine Tool Electrical Standards (Paragraph 22.1.7) 


A T&B Liquid-Tight connection can’t be 
half safe. The mechanical strength, conti- 
nuity of ground, and oil seal are all inter- 
dependent. Each gives positive assurance 
that you have all three. And T&B’s more 
compact design means easier installation 
and improved appearance. 

Your T&B distributor has this complete 
line in stock. Be sure to ask for a demon- 
stration ...or write direct to T&B for 
detailed specifications. 


* Sealtite or equivalent 





LOOK FOR THIS SIGN — IT’S THE MARK OF AN AUTHORIZED T&B DISTRIBUTOR 


4 
The complete line of T & B fittings for conductors and Ss THE THOMAS & BETTS co. 





raceways Is sold only by recognized electrical wholesalers. INCORPORATED 
It’s our way of assuring you the service and savings ofa 34 BUTLER STREET, ELIZABETH 1, NEW JERSEY 
friendly local source. Call him for all your electrical needs. THOMAS & BETTS, LTD., MONTREAL, P, Q., CANADA 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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BLACKHAWK INDUSTRIES SNAP STRAP 
the original snap-on clamp 


SNAPS TIGHTER, aS HOLDS ITS GRIP 
easier to sell because it's easier to use 


‘. 
WHY it’s better. B-1 swap 
STRAP has the “hold bump” at the 
open end of the bracket—really grips 
resists slips like an alligator wrench! 
Ribbed bracket adds to the snap, 
provides rigid contact support of 
the conduit! 


SPEEDS WORK... MORE JOBS, MORE 
PROFITS Faster installations mean 


more profit for installers and their 
suppliers. The SNAP STRAP means 
faster installations . . . eliminates 
time-wasting fumbling, dropping, 
annoyance—all the temper is in the 
SNAP STRAP. Made of heavy gauge 
steel, zinc plated after fabrication. 
Wide range of sizes for rigid and 
thin-wall conduit. 
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specify B-| when you buy 
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100-amp breakers be bussed on the 
load side to serve one 200-amp 
feeder without violating the letter 
or the intent of the code?—L.A.W. 


The use of circuit breakers 
e in multiple, as described, 
violates in my opinion both the let- 
ter and the intent of the code, and 
there are several reasons why such 
procedure should not be recognized. 
Section 2411 recognizes fuses in 
multiple as an exception to that 
which is desired, but cannot be ob- 
tained when feeders rated greater 
than 600 amps are involved. To be 
specific the provisions of Section 
2411 read as follows: 

“Fuses in Multiple. For the pro- 
tection of conductors having allow- 
able carrying capacities exceeding 
the rated capacity of the largest ap- 
proved cartridge type fuse (600 
amps), cartridge fuses arranged in 
multiple may be used, provided as 
few fuses as possible are used and 
the fuses are of the same type, 
characteristics, and rating, and pro- 
vided the fuseholder terminals are 
mounted on a single pair of bus 
bars, or have an equivalent ar- 
rangement that will eliminate any 
potential difference between the 
terminals of the fuses.” 

Since the largest enclosed cart- 
ridge fuse is rated at 600 amps, it 
appears evident that some exception 
must be made if fuses are to be 
recognized for protecting circuits 
or feeders rated greater than 600 
amps. In the case of circuit break- 
ers, no exception is necessary since 
they are available at ratings 
greater than 600 amps. If the code 
intended circuit breakers to be used 
in multiple, I believe a code rule 
similar to Section 2411 would ap- 
pear in the code. Possibly a fine 
print note, reading as follows 
should be inserted at the bottom of 
Section 2411: 

“Circuit breakers shall not be in- 
stalled in multiple.” 

While the occasion for the excep- 
tion for fuses may be justified on 
the basis of minimum code require- 
ments, the fact remains that fuses 
in multiple must be so arranged 
that the total current in a feeder 
will be very evenly divided over the 
two or more fuses in multiple. If 
such a balance cannot be obtained 
and assured by proper maintenance, 
we may expect the needless blow- 
ing of fuses, and possibly the sub- 
sequent tampered fuse hazard. Sim- 
ilar considerations would be in- 
volved if circuit breakers were used 
in multiple, and since there is no 
occasion to recognize such proce- 
dure, the code does not provide for 
such a use.—B.A.McD.—4/59/9 
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Electric Plants 
It’s more needed than ever—emergency stand-by power for vital 
public, municipal and private services. Profit from the full line that 
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Universal of Oshkosh! 
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or radiator-cooled, emergency standy-by, intermittent, portable or 
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3/7 Years 


OF LEADERSHIP 
IN THE MANUFACTURE 
OF INCANDESCENT 
LIGHTING 
EQUIPMENT 





FLOOD LIGHTING, 
INDUSTRIAL LIGHTING 
AND SIGN LIGHTING 


MAIL COUPON TODAY 


QUADRANGLE MANUFACTURING CO. 
Dept. 63, 32 S. Peoria St., Chicago 7, III. 
Gentlemen: Please send me your Complete Catalog. 


Flood Lights 
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KLEIN 


FOR GREATER 


SAFETY, BETTER 
PERFORMANCE 


Mathias KLEIN & Sons 
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Klein was supplying quality 
tools and equipment to linemen 
and electricians when the in- 
dustry was in its infancy. 

Today, as when the first wires 
were strung, Klein leads in pro- 
ducing tools and equipment for 
the electrical industry. 

The third and fourth genera- 
tions of Kleins are still adher- 
ing to the quality standards set 
a century ago. The new Klein 
plant, equipped with the latest 
in manufacturing facilities, as- 
sures better, safer equipment, 
wherever power lines or com- 
munication lines are strung. 


FREE POCKET 
TOOL GUIDE 


A free copy of the new 
Klein Pocket Tool 
Guide will be sent on 
request without obli- 
gation. 





HICAGO 45, ILLINOIS 








Bonding Bus 
Duct Housing 


Q Has any method been sug- 
© gested or contemplated by 
the Code Panel for the positive 
bonding of the bus duct housing 
where the runs are long? 

The method now used depends 
entirely on the bolts that connect 
the casing. 

I understand that there have been 
many failures in various parts of 
the country because of this lack of 
bonding.—L.L.D. 


A No. 
° 


It would seem that with 
proper make-up of each section of 
the bus duct the integrity of the 
grounding system would be assured. 
The failures you may have heard 
of may have been those not result- 
ing from poor bonding, but rather 
from the phenomena of static build- 
up on the busway systems. 

The fine-print note at the end of 
Article 364 does offer a solution to 
this problem.—B.Z.S.—4/59/10 


Grounding Stationary 
Motor Frames 


Section 4436-a states that 
© frames of stationary motors 
shall be grounded if supplied by 
means of metal clad wiring. Isn’t 
the metal sufficient for a ground 
and is this directed specifically to 
armored type cables and cables en- 
closed in conduit? Section 4436-a 
wording implies that the metal 
enclosure adequately serves as a 
grounding conductor. I have been 
employing the metal enclosure or 
conduit as a motor frame ground in 
all stationary motor installations 
without the usual frame ground as 
indicated in Section 4436-a. Am I 
right in doing this? I am basing 
my opinion on Section 2557 of the 
NEC—K.W.L.Y. 


For the benefit of our read- 
e ers, the provisions of Section 
4436 read as follows: 

“Grounding. Stationary Motors. 
The frames of stationary motors 
shall be grounded if any of the fol- 
lowing conditions exist: 

a—lIf supplied by means of metal- 
clad wiring. 

b—If located in a wet place and 
not isolated or guarded. 

c—If in a hazardous location. 
(See Article 500) 

d—If the motor operates with 
any terminal at more than 150 volts 
to ground. 

“Grounding of the metal frame is 


preferable, but if the frame of the 
motor is not grounded, it shall be 
permanently and effectively insu- 
lated from ground.” 

It is important to note that the 
provisions of Section 4439 refers 
us to Article 250 with respect to the 
method of grounding, and this sec- 
tion further requires a junction box 
to be installed integral with the 
motor frame, or within 6 ft of same 
so that we have a continuous metal- 
lic grounding circuit when the mo- 
tor is served through armored cable 
or metal raceways. 

As you say, the provisions of Sec- 
tion 2557 cover the method of 
grounding fixed equipment, and 
when such equipment is metallically 
connected to grounded cable armor 
or metal raceway, it is considered 
to be grounded by such a con- 
nection. 

It appears to me that the above 
code provisions prohibit a method 
of procedure which was followed 
many years ago, when rigid con- 
duit, serving a motor terminated in 
a fitting, such as a Condulet, near 
the motor terminal; and exposed 
splices were used to connect the 
branch circuit conductors to the 
motor frame, presenting a personal 
injury hazard. 

It is also significant to note that 
the provisions of Section 5026-b, 
5066-b and 5087 require a bonding 
jumper to be installed around the 
flexible conduit serving a motor lo- 
cated in any hazardous location. 

In view of the foregoing, a motor 
frame is considered to be grounded 
when wmetallically connected to 
grounded cable or metallic raceway, 
since such wiring methods serve a 
dual role of enclosing th: conduct- 
ors and acting as a grounding con- 
ductor.—B.A.McD.—4/59/11 


Panelboard Barriers 


We are making a residence 
© panel which we call a 
“Housepower Panel.” 

Two busses are used. A 2-wire 
single phase bus, 120/240 volts in 
the upper half of the panel and a 3- 
phase 220-volt bus in the lower half. 

Does the code require a barrier 
between the upper and the lower 
sections of the bus?—R.E.L.S. 


A In my opinion 1 barrier is 
e not required. 

Section 3011 (new Section 300-2) 
permits light and power conductors 
in the same enclosure as long as 
both systems are rated at 600 volts 
or less.—B.Z.S.—4/59/12 
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Mr. Reave E. Teague, Project Supervisor for Patterson-Emerson-Comstock, 
Inc., reports, ‘‘We like SPANG Underfloor Duct because all component 
parts fit together with a minimum of effort. SPANG has obtained maximum 
flexibility in their Underfloor Duct System with the fewest possible parts.”’ 


SPANG Underfloor Duct provides outlets every 24 inches in this system. 
Ducts carry electrical, telephone and intercom wiring. Future changes to 
meet tomorrow's needs can be quickly and easily handied without ex- 
tensive reconstruction. 


SPANG Underfloor Duct provides flexible wiring system 
for State Office Building in San Francisco 


San Francisco’s new State Office Building has a wiring system 
that meets all of today’s power, telephone and internal com- 


munication needs . . . and will be able to meet any future require- 
ments, too . . . without expensive or extensive changes. 

That’s because SPANG Underfloor Duct has been installed 
throughout this seven-story, 400,000 square-foot buildi 
ADAPTABLE FOR FUTURE NEEDS 
A triple-duct system, with outlets every 24 inches, was laid at 
five-foot intervals across the floor and is interconnected with 
junction boxes at approximately every 50 feet. 

Partitions, desks, furniture and phones can be arranged to suit 
present requirements. Any future re-arrangement of office space 
can be easily handled by closing up present outlets and tapping 
into new ones. Additional wiring can be added at any time. 


Architect: California State Division of Architecture, Dept. of Public Works 
General Contractor: Barrett Construction Company, San Francisco 
Electrical Contractor: Patterson-Emerson-Comstock, Inc., San Francisco 


SPANG THE NATIONAL SUPPLY COMPANY 


UNDERFLOOR Subsidiary of Armco Steel Corporation 
DUCT 


TWO GATEWAY CENTER, PITTSBURGH 22, PENNSYLVANIA 


EASY INSTALLATION 

Careful manufacturing of component parts means fast assembly 
of the ductwork, helping to keep costs down. The exclusive 
SPANG aluminum junction box is internally arranged to prevent 
any possibility of costly construction errors. 


WRITE FOR COMPLETE INFORMATION 
Find out how SpANG Underfloor Duct can help you design 
continually-modern wiring systems. Mail the coupon below. 


Advertising Department—The National Supply Company 
P.O. Box 416, Pittsburgh 30, Penna. 


Please send me copies of the bulletins | have checked: 
[_] Spang Underfloor Duct Distribution Systems 

(| Spang Electrical Raceway Fittings 

Name 

Title 

Company 

Address 

State 


| Zone 

















In concrete installations 


Republic 
ELECTRUNITE 


..- gain proves 








. 
" 





TYING 


a 
.«« tying Republic ELECTRUNITE E.M.T. to the reinforcing bars is good installa- 
tion practice, 


THE BEST 


The Republic ELECTRUNITE E.M.T. installation photos, above, were 
taken during the construction of this attractive six-story resident 
students apartment building on the campus of a leading Midwest 
university. 


Architect: Burnham & Hammond, Chicago, Illinois 
General Contractor: B. W. Handler Construction Co., Chicago, lilinois 
Electrical Contractor: Gibson Electric Company, Inc., Chicago, Illinois 


EXCLUSIVE"INCH-MARKS” make quick measurement “GUIDE-LINE” extends full length of tubing. By New, improved “INSIDE-KNURLING” with exclusive 
a cinch. Every length of Republic ELECTRUNITEE.M.T. properly aligning with calibrations on Republic SILVERSLICK inside finish makes wire pulling up to 
is marked off in feet and inches from end to end. Bending Tool, bends are kept in the correct plane. 37% easier. Wire pushing is easier, too. Wires 
Eliminates guesswork, saves time, saves material, It is easy to make true offsets, saddles, back-to- slip through longer runs and greater bends easier 
keeps the job on schedule. back bends to meet the job. than ever before. 
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> » s ‘ 
«+ -"INCH-MARKS” and “GUIDE-LINES” help make neat, compact stub 
groupings. 


COSTS LESS INSTALLED 


In concrete installations...quality materials, craftsman- 
ship, and good installation practices assure a good job. 
Republic ELECTRUNITE® E.M.T. with exclusive “INCH- 
MARKS”, full length ““GUIDE-LINES”, and new, improved 
“INSIDE-KNURLING” with SILVERSLICK inside finish are 
three good reasons that prove... the dest costs less in- 
stalled! Here’s why: 

ELECTRUNITE’s tightly adhering galvanized coating 
protects against corrosion. It won’t chip or flake off dur- 
ing bending. No threading is required. Uniform concen- 


* er 


| POURING 


e+. fittings fit... ELECTRUNITE E.M.T. quality helps you stay ahead of the pour. 


tricity assures snug fit of couplings and connectors— 
shutting out moisture and concrete. Proof can be found 
in the millions of feet of ELECTRUNITE that has been in- 
stalled in concrete. Installations made more than 25 
years ago are still in service. 

Republic ELECTRUNITE E.M.T. is produced to ASA 
Specifications C80.3, Federal Specifications WW-T-806, 
and carries the Underwriters’ Seal of Inspection. For 
additional information, send coupon today. 


REPUBLIC#« 


STEEL 


Woldi Widest Range 
x Standard. Steels andl 
Stack Froducdad 
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REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-6887-R 

212 EAST 131st STREET + CLEVELAND 8, OHIO 


I want to learn more about Republic ELECTRUNITE 
E.M.T. Please send additional information. 


Name Title 





Company 





Address 
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Okonex-Okoprene 15kv primary distribution cables solve Magnolia Petroleum Company’s space problem 
and climate problem (wet and salty atmosphere) and provide greater safety in its Beaumont refinery. 


Magnolia Refinery improves voltage regulation, 
beats humidity with Okonex-Okoprene cables 


The giant 1,500-acre Magnolia 
Petroleum Company refinery, located 
on the broad Gulf Coast Plain, 
generates and uses 900,000 kilowatt 
hours a day, more than its neighbor- 
ing city of Beaumont, Texas. A 
cable breakdown here could cause 
costly damage to equipment and the 
material in process (more than 400 
oil products are manufactured). The 
entire cable system must serve 
Magnolia’s round-the-clock opera- 
tion without interruption in the face 
of the high moisture-saline content 
of the air, plus the chemicals and 


intense heat used at many of the 
processing units. 

For the 15kv primary aerial loop 
distribution system, Magnolia’s en- 
gineers selected shielded Okonex- 
Okoprene cables. These butyl-base 
insulated, neoprene-sheathed con- 
structions saved space, eliminated 
safety problems and provided im- 
proved voltage regulation far su- 
perior to previous open wire con- 
structions and other insulated cable 
constructions studied. In addition, 
their excellent moisture, heat and 
corrosion resistance were important 


assurances of maximum service life. 


Okonex-Okoprene, in 3,000 to 
15,000 volt constructions, was also 
used for trunk feeders to and from 
substations, tie lines and motor leads 
installed both aerially and under- 
ground. 


To help you specify the optimum 
cable for your important power and 
control cable needs, contact your 
Okonite representative or write for 
the free Bulletin EC-1117, “How to 
choose insulated cable,” to The Oko- 
nite Company, Passaic, New Jersey. 


where there’s electrical power . . . there’s OKONITE CABLE 
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In the News 





$15 Million Promotion to Back Wiring in '59 


Record multimillion dollar na- 
tional and local sales campaigns 
will back residential and commer- 
cial wiring activity through the 
year. Representatives of the elec- 
trical industry, meeting in New 
Orleans for the 15th Annual Na- 
tional Wiring Sales Conference, 
were briefed on the several promo- 
tion programs during conference 
sessions on February 26-27. 

The conference sessions, many of 
which will be the basis for local 
residential and commercial wiring 
promotions, included a dramatic 
presentation of the 1959 residential 
wiring sales “line.” From this 
multimillion dollar line will hang 
such national and local promotions 
as Housepower, Medallion Home, 
Light for Living, and other allied 
sales promotions to help sell more 
wiring in the home so the consumer 
can “Live Better Electrically”. The 
presentation was made by J. Roscoe 
Furber, chairman of the Edison 
Electric Institute Housepower Com- 
mittee and general sales manager, 
Northern States Power Company, 
Minneapolis, Minnesota; Robert E. 
Ingmire, of the Live Be+ter Elec- 
trically Project, New York; and 
Andrew Doremus, chairman of the 
National Wiring Bureau’s Plan 
Committee, and advertising man- 
ager, Construction Materials Sales, 
General Electric Company, Bridge- 
port, Connecticut. 

Housepower, the program which 
during the past two and one half 
years has resulted in rewiring thou- 
sands of houses, will continue to 
educate home owners on the need 
for more and better wiring. This 
national advertising program is 
flexible enough for local tie-in pro- 
motions; inter-industry support 
through advertising will be pro- 
vided at all levels, and Edison Elec- 
tric Institute and the National Wir- 
ing Bureau are supplying materials 
for local] tie-in use. 

In addition, as a means of stimu- 
lating electrical modernization in 
some 20 million existing dwellings 
which have substandard wiring, the 
Medallion Home concept, previously 
a new home promotion, will be chan- 
neled into the modernization field. 

It is estimated that, altogether, 
the 1959 coordinated program of 
the electrical industry in the resi- 


dential wiring field will amount to 
about 14 or 15 million dollars in 
advertising promotion. Edison Elec- 
tric Institute will spend about $24 
million; Live Better Electrically 
about $1 million; Westinghouse 
about $24 million; and individual 
manufacturers such as General 
Electric and Frigidaire will prob- 
ably spend an additional several 
million dollars for advertising and 
television shows. 

Presenting the National Wiring 
Bureau’s 1959 national program for 
promoting commercial wiring mod- 
ernization, electrical contractor 
Sydney Blumenthal, of Blumenthal- 
Kahn, Baltimore, Md., and chair- 
man of the Commercial Task Group 
of the Bureau, gave conferees a 
look at some brand new promotion 
materials. A new consumer idea 
book entitled “The Big Difference 
Is Planned Profit Power” is the 
result of a year’s effort in carefully 
compiling data on the commercial 
wiring modernization market. The 
brochure outlines ways in which 
electricity is helping owners in all 
kinds of business to increase sales 
and profits. The new book is in- 
tended to be used by utility and 
manufacturer representatives, con- 
tractors, and distributors. 


Loads of Tomorrow 


A look into future developments 
and applications of electricity was 
revealed by J. H. Fooks, director 
of engineering, Consumer Products, 
Westinghouse Electric Corporation, 
Pittsburgh, Pa. Looking ahead 10 
and 20 years, Mr. Fooks predicted 
the construction of “total electric 
homes”. This was the goal, he 
said, of Westinghouse in order to 
maintain the historical rate of 
growth in the residential area. “TI 
do not mean,” he said, “homes with 
merely a fair number of appliances, 
but rather homes in which every- 
thing will be run by electricity, and 
where electricity will take the place 
of fuel.” Such a home would require 
a 200-amp entrance with at least 
six 240-volt circuits (30-amp capac- 
ity) to serve the major appliances, 
including not only cooling, but com- 
plete house heating. The average 
home today, he said, uses about 
3,300 kwh per year. An average 


“total electric home” will use 8 to 
10 times that much or between 25,- 
000 and 30,000 kwh every year. 
Westinghouse, he said, is backing 
this program with a budget of $24 
million over the next two years. 

Maintaining that “It’s Good 
Business” for the electrical distrib- 
utor to promote adequate wiring 
and Housepower, Thomas F. Pres- 
ton, public relations manager for 
the National Association of Elec- 
trical Distributors, said that the 
distributor is the strongest coordi- 
nating link in the entire wiring and 
Housepower program, 

H. H. Watson, commercial en- 
gineer of the General Electric 
Company, Bridgeport, Conn., told 
conferees that sound engineering 
principles had become the basis for 
standard wiring practice and the 
new electrical standards of the 
FHA and the National Electrical 
Code. 

Mr. Watson, a member of the In- 
dustry Committee on Interior Wir- 
ing Design and a member of the 
National Electrical Code Correlat- 
ing Committee, discussed the new 
Federal Housing Administration’s 
Minimum Property Standards and 
the new National Electrical Code 
and how the improved standards, 
which will closely parallel those of 


Tm 





PROPONENTS of complete electrical liv- 
ing are contractor (L to R) E. M. Loth- 
rop, Huron, S. D.; John Cornelius and 
Harry Medberry, M&M Electric, Rock 
Rapids, lowa. Trio met at recent elec- 
trical conference in Minneapolis. 
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has ALL 
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SAFETY 
FEATURES 


noo vr 
rugged 
everyday 
use 


When you use a voltage test- 
er, you literally have your 
life in your hands. So when 
you buy a voltage tester... 
think of safety first. Demand 
all this protection: 


Independent neon test lamp. 
And Independent calibrated sol- 
enoid indicator. 

No surface metal to touch you. 
One-piece YELLOW SAFETY 
CASE of double-strength plastic. 
Molded rubber prod handles 
with “No-Slip” safety grips. 
Long-life coil secured at both 
ends. 

Coil lead insulated to prevent 
shorts. 

Fog-free indicator window that 
is always clear. 

Center mount for prod to make 
two-hand testing easy. 


Pocket size—always handy, for 
safety. 


The IDEAL VOLTAGE TESTER 
indicates 110 to 550 volts AC, 110 
to 600 volts DC. Tests for DC 


the National Wiring Bureau, would 
affect wiring promotion. 

The electrical section of the FHA 
Minimum Property Standards rep- 
resents a minimum of interior 
wiring for residences to assure that 
within the 20 to 30 years for which 
a mortgage loan is insured, the 
security for that loan will remain a 
marketable property. 

Mr. Watson noted that under the 
new standards, FHA had gone to 
100-amp service, increased lighting 
and receptacle requirements and a 
substantial increase in branch cir- 
cuit capacity. He also noted that 
the new National Electrical Code 
(which is sponsored by the Na- 
tional Fire Protection Assoc.) will 
require 100-amp service, and have 
increased circuit requirements. 

Thinking, however, in terms of 
future loads such as for heating 


Electric Heating Sparks 


and cooling, Mr. Watson suggested 
that wiring for such substantial 
loads needs the industry’s atten- 
tion. While the standards have been 
improved, he said, there are “still 
25 million or more houses in the 
U. S. that are significantly sub- 
standard in wiring’, revealing a 
need for wiring promotion. 

LOOK Magazine awarded its 
“Oscars” for residential wiring 
promotion for the fifth consecutive 
year. Robert C. Marshall, Ltd., 
Washington, D.C., won the award 
for electrical contractors. Balti- 
more Gas & Electric Company won 
the award in the category of utili- 
ties with over 250,000 meters, and 
Kentucky Utilities Corporation in 
the category of under 250,000 
meters. Farrell-Argast Electrical 
Company, Indianapolis, received 
the award for distributors. 


Upper Midwest Conference 


For a geographical area with 
from 7,000 to 11,000 degree days 
and design temperature differences 
from 80 degrees to 105 degrees, an 
encouraging enthusiasm and inter- 
est in electric home heating was 
evidenced at the 22nd Annual Up- 
per Midwest Electrical Industry 
Convention held at Minneapolis’ 
Hotel Leamington, February 22- 
25. Electric heat sessions were an 
important part of the agenda of 
all participating groups—electrical 
contractors, utilities, co-operatives, 
inspectors, manufacturers and dis- 
tributors, and architects and engi- 
neers. Again the convention, with 
total registration of some 1700, 
was organized and coordinated 


through the North Central Electri- 
cal League. 

More than 340 electrical contrac- 
tors from Minnesota, Wisconsin, 
North and South Dakota and Iowa 
spent post-session hours seeking 
answers to pertinent questions at a 
special exhibit of some 22 manufac- 
turers of house insulation and home 
electric heuting equipment. More 
than 200 copies of the League’s re- 
cently published Upper Midwest 
Electric Home Heating Manual 
were sold at the show. 


Legislation Problems 


For out-of-state contractors, the 
3lst Annual Meeting of the Min- 





polarity, circuit continuity, hot 
lines, grounds, blown fuses. 

Sold through America’s leading 
distributors .. . (Jn Canada: Irv- 
ing Smith, Ltd., Montreal) 

FREE LITERATURE*+ MAIL THIS COUPON 
a a a a a a a a a © 


IDEAL INDUSTRIES, Inc. 


1041-D Park Ave. 
Sycamore, Illinois 


Please send data on IDEAL VOLTAGE 








NEW OFFICERS of the Minnesota Electrical Association elected at 31st An- 
nual Meeting are: (L to R) secretary—Robert DeWar, Fairmont; treasurer— 
S. J. Berquist, Litchfield; president—Gene Burton, Brainerd; and vice presi- 
dent—Bert Gordon, Albert Lea. 
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electrical 
distributor’s 
inventories 

look like 





».-.-SO your 
inventories 
can liook like 
this! 


To cut inventory costs, make Youngstown’s Electrical Dis- 
tributor your local source for all rigid steel Conduit and 
E.M.T. requirements. Make full use of his complete local 
stocks, fast delivery service. His one-source service simplifies 
your purchasing and bookkeeping, too. You’ll find him an 
efficient, time-saving, partner-in-production. 

















Photos courtesy of The Geo. Worthington Company 


YOUNGSTOWN 


SHEET AND TUBE COMPANY 
Youngstown, Ohio 


Manufacturers of Carbon, Alloy and Yoloy Steel 

















A PRODUCT OF 


THIS TRENCH IS COSTIN 
ONLY 1 CENT PER FOOT 





TRENCHER 


Unsolicited performance reports from ac- 
tual users state that POW-R-SPADE narrow 
trenches cost only 1 cent to 3 cents per 
foot, including labor. (Many report much 
less than 1 cent per foot.) Digging speed 


varies from 1! ft. to 17 ft. per minute 
depending on soil conditions. POW-R- 
SPADE is light, rugged, with minimum of 
maintenance. Shipped completely assem- 
bled. Neat, fast, professional trenches— 
3 in. wide to 24 in. deep, or 4 in. wide 


to 18 in. deep Send coupon today. 


One man can transport from job to job. 





Stampings, Inc., 101772 Mound St., Davenport, lowa 


Please send material on POW-R-SPADE: 


NAME 
COMPANY —- 
STREET 


City = STATE 


STAMPINGS, INC. 
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INTEREST IN electric home heating 
brought (L to R) Ralph Ruben, L. E. 
Haeuser, and W. L. Roettiger, all of H & F 
Roettiger, Inc., Fountain City, Wis., elec- 
trical contracting firm to heating session 
and exhibit at Upper Midwest Electrical 
Convention in Minneapolis. 


nesota Electrical Association was a 
highly informative session. This 
group of more than 200 electrical 
contractor-dealers throughout Min- 
nesota is now battling a proposed 
revision of the State Electrical 
Licensing Law and composition 
and administration of the State 
Board of Electricity. A bill of this 
type, now in the legislature would, 
among other things, establish an 
Electrical Appliance Installers 
License to permit an applicant with 
a year’s experience (on his own 
say-so) to do such “relatively 
simple work” as installing circuits 
for electric ranges, water heaters 
and dryers. Such a proposal is 
backed by Minnesota cooperative 
power suppliers, municipal utilities 
and retail dealers associations re- 
portedly to provide improved and 
more economical service to farmers 
and home customers. 

MEA’s position, and that of 
NECA groups, electrical inspectors 
and the State Board of Electricity, 
is that the focal points of safety 
and adequacy are overloaded cir- 
cuits, feeders, distribution panels 
and services and these would be of 
no concern to appliance installer 
licensees. Under present strict 
licensing and inspection regula- 
tions, Minnesota has the lowest 
electrical fire record (0.18 fires per 
1000 population—1957) of any 
state reporting such information. 
There is no need for revising pres- 
ent regulations, they contend. 

Contractors in the meeting were 
also warned that another bill in the 
legislative hopper, designed to con- 
trol heating and air conditioning 


installations, might take electric 
home heating and even room air 
conditioning installations away 
from the electrical contractor. 
They were also cautioned to keep 
abreast of increased taxes, in- 
creased unemployment compensa- 
tion and similar items so they will 
be prepared to increase “cost of 
doing business” items in their bid- 
ding to cover themselves. 


MEA Manual 


Highlight of the MEA meeting 
was the presentation of the associa- 
tion’s Estimating-Accounting Man- 
ual for Electrical Contractor-Deal- 
ers. Hot off the presses, this 14- 
ring, hinged-cover, visual indexed, 
loose-leaf volume is the result of five 
years of research, revision and ex- 
pansion of a manual first issued in 
1939. It represents more than 20 
years of business and estimating 
experience of member contractors; 
incorporates the assistance of the 
University of Minnesota Extension 
Division and a former U. of M. 
School of Business instructor; was 
whipped into final shape by such 
contractor stalwarts as association 
founder-member Wm. A. Ritt of 
St. Peter, Elroy Lehn of Anoka and 
Norman DeYoung, now with the 
construction department of Min- 
nesota Mining and Manufacturing 
Co., St. Paul. 

Designed and published espe- 
cially for small and average electri- 
cal contractors, this volume is avail- 
able on a lease basis from the As- 
sociation. Initial lease fee is $35 





LOWELL MAST, director of engineering, 
Electromode Corp., Rochester, N. Y., tells 
Minnesota electrical contractors that eco- 
nomical electric home heating depends 
upon good insulation; reveals that electric 
heating and insulation manufacturers are 
cooperating to lower installed capacity 
and operating costs, 
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Progress /s Our Most /mportant Product 


GENERAL (36) ELECTRIC 








“Make a wrong buy and the boys upstairs are the first to know 
Might as well make everybody happy. Me included. Take these 
General Electric Lamps, now. Odds are 999 out of 1,000 in 
my favor that they’ll light right from the start. And 99 out of 
100 will sfay lit for almost two full years. Cost less than 
G-E Fluorescent Lamps | bought in 1950, too. How can | lose?” 


CHANCE? ‘‘Why take chances when an average of 99 out 
of 100 G-E Lamps | buy now will still be burning in 1961!” 


General Electric Co., Large Lamp Dept. C-908, Nela Park, Cleveland 12, O. 
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Simply 


SPECIFICATION... 
INSTALLATION... 
MAINTENANCE... 


with Auth 


©) ROO}. Gott Wa celes cetes! 
SYSTEMS 





ELECTRICAL 











AUTH Clock Systems feature 
Telechron-motored, self-starting 


synchronous movements. They 
operate directly on ever-accurate 
alternating current supplied by the 
central power station, without the 
use of master clocks, relays, recti- 
fiers or other auxiliary devices. 
When current fails all clocks are 
collectively restored to correct time 
either manually or automatically. 
By adding a program instrument 
and audible signals AUTH Clock 
Systems provide a simple and 
flexible method of programming 
activities of large groups in schools, 
industrial plants, etc. Simplicity is 
the keynote . . . with AUTH Clock 
Systems. 














AUTH ELECTRIC COMPANY, INC 
‘ Forty-Fift! et 


EC-4 Bi ag hs und City 1 N.Y 


; Please send booklet on AUTH Cen- ; 
t trally Controlled Clock and Program 1! 
: Systems : 
' Name Title ' 
' ' 
: Company ' 

' 
t Address ' 
' ' 
1 City State ' 
a ‘ 
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HAPPY MOMENT arrives for Norman De- 
Young, Wm. A. Ritt, and Elroy Lehn 
with presentation of first copies of Minne- 
sota Electric Association’s Estimating- 
Accounting Manual at recent Minneapolis 
convention. Trio spent hundreds of hours 
developing and editing material in book. 


(membership application fee for 
non-members) with an annual re- 
newal fee of $12.50 to cover cost 
of new pages and periodic revisions 
of material. 

In the interest of upgrading elec- 
trical wiring and workmanship in 
the state, the association is at pres- 
ent financing a $400 per year 
scholarship for electrical education 
at the Dunwoody Industrial Insti- 
tute in Minneapolis and hopes to 
add similar scholarships later. 


Elzctric Heating 


Existing residential electric heat- 
ing installations in the Upper Mid- 
west definitely have proved this 
type of heating as economically 
feasible for the average home 
owner. And a convention announce- 
ment of new electric heat rates by 
three utilities serving Minnesota, 
North and South Dakota sharpened 
the interest of registrants. They 
are Northern States Power Co., 
Minneapolis; Minnesota Power & 
Light Co., Duluth; and Otter Tail 
Power Co., Fergus Falls. Northern 
States Power, for example, has a 
new rate of 1.75 cents per kwhr for 
all energy over 500 kwhrs per 
month if no other fuel system is 
used for heating the home. 

Capacity audiences at the heat- 
ing sessions learned that good in- 
sulation in existing and new homes 
is the key to efficient electrical resi- 
dential heating; that insulation 
and electric heating manufactur- 
ers are working as a team to re- 
duce installed capacity and oper- 
ating costs; that electric home heat- 
ing definitely is on the move. 
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Among the vast array of inter- 
esting facts revealed at the ses- 
sions were: 

A good home insulation job will 
pay for itself in about three years. 

Vapor barriers must be used with 
insulation for electric heating. 

A well insulated 1,000-sq-ft liv- 
ing area home can be electrically 
heated in this area (from Septem- 
ber to June) for an annual cost of 
a little more than $200. 

Electric home heating can be in- 
stalled for about $400 less than a 
conventional fuel system. (Elimi- 
nation of chimney, furnace and 
duct spaces a big factor.) 

Vent fans should be placed ii 
kitchen and bathrooms. 

Two-stage thermostatic control 
provides greater diversification and 
operating economies. A good heat- 
ing system is one you are unaware 
of—and electric heating meets that 
requirement. 

Electric heating installations 
must be carefully engineered, using 
procedures outlined in (for this 
area) the Upper Midwest Electric 
Home Heating Manual. 

Speakers at the heating sessions 
included: Lowell Mast, Electromode 
Corp., Rochester, N. Y.; J. D. 
Spencer and G. A. Erickson, Wood 
Conversion Co., St. Paul; Roy 
Black, Owens-Corning Fiberglass 
Corp., Minneapolis; S. B. Aronson, 
Berko Electric Mfg. Corp., Queens 
Village, N. Y.; Jack Struchen, 
Voleco Company, Minneapolis; C. P. 
Wagner, North Central Electrical 
League, Minneapolis. 


Code Session 


The annual all-industry wiring 
code meeting, sponsored by the 





ELECTRIC HEATING for apartment units 
is the subject of this Upper Midwest Elec- 
trical Convention pre-session huddle be- 


tween Minneapolis builder (left) H. S. 
Genung, Cornucopia Properties, inc.; and 
Dewey M. Wallin, president of Northside 
Electric Co. and the Minneapolis Chapter, 
NECA. 
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OF 1UU GE Lallips | OUy TOW Will SUI DG DUITING i igor: | 


General Electric Co.,Large Lamp Dept. C-908, Nela Park, Cleveland 12, O. 





NOW KAISER ALUMINUM RIGID CONDUIT 
COSTS ARE COMPETITIVE WITH STEEL 


Now, the delivered price of Kaiser Aluminum rigid conduit is either equal to that 
of steel-or within 3% of it! And that’s not all... 


LIGHTER WEIGHT REDUCES INSTALLATION COSTS 





age j 
= _ oe nee | 
WEIGHT COMPARISON, ALUMINUM VS. STEEL shy aEES CatnlNUR wee OOF 
: 100 ft. including couplings, Ibs. 
Trade Size, Ve Ve 1 1% 1/2 2 2/2 3 312 4 5 6 
Inches 





ALUMINUM | 27.4 36.4 53.0 69.6 86.2 | 115.7 | 182.5 | 238.9 | 287.7 | 340.0 465.4 | 612.9 









































STEEL 79.0 105.0 | 153.0 | 201.0 | 249.0 | 334.0 | 527.0 | 690.0 | 831.0 | 982.0 | 1334.0 | 1771.0 





Aluminum conduit v-eighs only one-third as much as steel 
conduit! Result: easier handling . . . less worker fatigue . . . 
faster installation . . . fewer conduit supports required. 


You save on maintenance costs. Aluminum conduit can’t 
rust, resists corrosion, never needs painting . . . lasts longer 
with minimum replacement. 


Aluminum conduit is nonmagnetic which reduces the 
voltage drop. And it’s non-sparking for completely safe use 
in hazardous explosive atmospheres. 


All of these extra advantages spell savings . . . savings 
when you buy, savings when you build, and savings in the 
years to come. Can you afford not to find out more about 
Kaiser Aluminum rigid conduit? 


Send Now For Free Literature 


We'll be glad to send you a complete run-down on the ad- 
vantages of using aluminum conduit—comparative conduit 
weights, comparative labor cost charts, installation details, 
and much more valuable information. 


Get all the facts about Kaiser Aluminum rigid conduit 
and how it can save you money. Mail the coupon now! 





Kaiser Aluminum & Chemical Sales, Inc. 
Dept. 1035, 919 N. Michigan Avenue 
Chicago 11, Illinois 


' 
| | 
| | 
| | 

/ | | 

KAISER | I want to save money with Kaiser Aluminum | 
| | 

| | 

| | 

| | 

| | 

| | 

' | 


—_ 


rigid conduit. Please send me all the facts. 
ALUMINUM 


NAME 


ADDRESS__ 
IF IT CARRIES CURRENT, Ke, CARRIES IT! 
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Minnesota Chapter, International 
: ; : e | Association of Electrical Inspect- 
Are you wasting all kinds of time selecting | ors, was chairmanned by Chapter 
president Ed Turner of Minne- 

the right wire and cable apolis. Panel members answering 
written and floor questions from a 

packed house included: H. H. Wat- 

son, G. E. Co., Bridgeport, Conn.; 
contractor Richard Osborne, St. 
Louis, Mo., member of the NECA 

| Codes and Standards Committee; 






for your job? 


MEET 
THE 
MAN 


WHO CAN HELP YOU 
-on page 194 


S. Martin Streed, chief electrical 

inspector, Minneapolis; S. M. San- 
| ford, executive secretary, Minne- 
| gsota State Board of Electricity; 
George Yineman, chief electrical 
| inspector, State of North Dakota; 
| and Norman DeYoung, represent- 
| ing the Minnesota Electrical As- 

sociation. 











Rural Electric Development 


At a session sponsored by the 
Minnesota Farm Electric Research 
Council, cooperative power sup- 
pliers were warned that past sales 
policies have discouraged full farm 
electrification. Virgil Herriott, 
manager, Sioux Valley Empire 
Electric Association, Coleman, 
S. D., urged overhauling present 
regulations limiting size and type 
of electrical equipment for farm 
installations. “Agriculture depends 
upon large quantities of power and 
we haven’t even scratched the sur- 

| face of rural electrification,” he 

» stated, adding that his organization 

| has set a sales target of an average 

eh@leb 440) '44,4 of 30,000 kwhrs per farm annually 

| for the next few years. Plans to ac- 

| celerate farm load growth include 

- CONTROLS FOR WATER HEATER bringing 3-phase service to farm 

AIR CONDITIONERS — HEATING PANELS customers. About- 30% of the 

homes in his area can be expected 

to use electric heat in the near 
future, he noted. 

Peak demands with electric house 
heating on the lines of the Free- 
born-Mower Cooperative Light & 
Power Association, Albert Lea, 
Minn., occur between 7 a.m. and 8 
a.m., noted Co-op official Arvid Wal- 
ler. Demand meters on test homes 
indicated this morning peak to be 
25% higher than the evening peak. 
Although Waller’s group has no 
special electric heating rate and is 
approaching home heating with 
caution, their lines alreacy have 
25 complete electrically heated 
homes and more than thet number 
with supplementary electric heat, 
he revealed. 














MINERALLAC 


BEAM 
i 





Mounts Mineralloc hangers No. 6 to No. 6 on |-Beams 
safely without necessity of drilling holvs. Made of 
heavy gauge zinc ploted steel with deep drawn 


with case-hardened set screw. Low cost. 
Order From Your Electrical Wholesaler 
SEND FOR LITERATURE 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, lil. 


MINER ALLA C| Seyi | SoSiueg tenting he ate 


preview of Edison Electric Insti- 


Other Sessions 
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PLEXIGLAS 


...for lighting that stands out and stands up! 


Good interior design includes lighting of the highest 
quality. That is why so many handsome interiors are 
lighted with equipment incorporating PLEXIGLAS® 
acrylic plastic diffusers. With PLEXIGLAS, you can be 
sure of clean, pleasing appearance, and highest effi- 
ciency in transmission and diffusion of light. In 
addition, the high quality of your lighting lasts, 
because PLEXIGLAS stays free from discoloration on 
long exposure to fluorescent light, resists breakage, is 
a rigid material with a smooth, easily cleaned surface. 


We will be pleased to send you the names of manufac- 
turers of lighting equipment that includes PLEXIGLAS. 


Shown above are 3-ft.-diameter domed diffusers of white 
translucent PLEXIGLAS, at conference room of Cluett, 
Peabody & Company, Inc., New York City. Interior 
design by Designs For Business, Inc., New York. 


In Canada: Rohm & Haas Co. of Canada, Lid., West Hill 
Crystal Glass & Plastics, Ltd., Toronto. 


Chemicals for Industry 
rN | ROHM ¢& HAAS 
——— COMPANY 





WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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HIGH VOLTAGE INSULATION 





CLOTHES LINES * 
PRESSURE-SENSITIVE PAPER TAPES 
SASH CORDS * 
COTTON @ RAYON YARNS * 
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Shuford's 





ELECTRICAL 


SHURTAPE’ 
EV-57 


A VINYL PRESSURE- 
SENSITIVE TAPE FOR 


Here’s a vinyl tape which com- 
bines desirable electrical char- 
acteristics with high resistance 
to oils, corrosive chemicals, hu- 
midity, fungus and mildew ... 
conforms to irregular surfaces 

works easily in limited 


areas. 

Use it .. . to protect splices and 
connectors in power control 
leads. Use it .. . to insulate high 


voltage motor leads. Use it... 
on bus bars ... as pipe wrap 
... to insulate wires and splices 
in junction boxes and TV-Radio 
installations. 

Use Shuford’s new SHURTAPE 
EV-57 wherever high dielectric 
strength, high insulation resist- 
ance, high stretch, high strength 


and excellent adhesion are re- 
quired. 
For complete information write 


TWINES 


WEATHER STRIPPING 
EXTRUDED PLASTICS 








3081 
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World's Largest Manufacturer of 
Cotton Cordage 





NORTH DAKOTANS at 
Midwest Electrical Industry Convention in 
Minneapolis included; (L to R) B. H. Barn- 
ard, secretary of North Dakota Electrical 


recent Upper 


Contractors Association, Wahpeton; 
George A. Yineman, Ace Electric Co., 
Minot; George C. Hilstad, North Dakota 
State Electrical Board, Mayville; and Wes- 
ley Severson, Electrical Builders Associ- 
ates, Valley City, N. D. 


tute’s $2.5 million promotion of Na- 
tional Electrical Living. W. D. 
Cummmingham, vice president, 
Fuller & Smith & Ross, Inc., New 
York gave the first area presenta- 
tion for electrical industry mem- 
bers of the giant three-pointed pro- 
gram: Medallion Home to sell more 
appliances; Housepower to sell 
more wiring capacity for existing 
and new homes; Lighting for Liv- 
ing to sell more and better lighting 
in all homes. 

While this national promotion 
will create an all-electric climate 
through TV and consumer maga- 
zine advertising, its real purpose 
is to aid and support aggressive 
local programs. He urged all pres- 
ent to take full advantage of this 
national effort in timing and estab- 
lishing their own promotions. 

What’s new in the lighting field? 
More efficient light sources, longer 
lamp life, higher footcandle intensi- 
ties, the Blackwell report, more 
critical means of evaluating light 
output, glare and comfort, high 
frequency systems, new fixture con- 
cepts and a host of other develop- 
ments were revealed at the Light- 
ing Progress Report session spon- 
sored by the Twin City Section, 
Illuminating Engineering Society. 
In presenting this report, Elton A. 
Linsday, supervisor of industrial 
lighting applications for General 
Electric’s Large Lamp Department, 
established the goal of the lighting 
industry and lighting engineer as 
that of bringing indoors the kind 
of lighting we need with comfort- 
able levels commensurate with 
those found outdoors. Today, light- 


ing systems are designed in units 
of 100 fc instead of the 10 fe of 
yesteryear, he noted. 


MEA Officers 


At its business session, the Min- 
nesota Electrical Association (out- 
of-state electrical contractors) 
elected the following officers: presi- 
dent—Gene Burton, Brainerd; vice 
president — Bert Gordon, Albert 
Lea; secretary — Robert DeWar, 
Fairmont; treasurer—S. J. Ber- 
quist, Litchfield. Harry W. Kane, 
Minneapolis, is the association man- 
ager. 

Elected to represent the various 
districts on the MEA Board of Di- 
rectors were: past-president Milo 
A. Miller, Blue Earth, Advisory Di- 
rector at Large; Wm. A. Ritt, St. 
Peter, Permanent Director at 
Large; (Dist. 1) Oliver Larson, 
Faribault, and Frank Adair, 
Rochester; (Dist. 2) Louis Kas- 
perek, Le Suer, and J. A. Hiebert, 


Windom; (Dist. 3) N. G. Miller, 
Benson, and W. P. Haworth, 
Worthington; (Dist. 4) Julius 


Holt, Almora, and Gerhart Linser, 
Alexandria; (Dist. 5- Al Saenger, 
St. Cloud, and M. J. Bischoff, St. 


Cloud; (Dist. 6) Earl Odmark, 
Cambridge, and Allen Killmer, 


Osseo; (Dist. 7) Paul Kuzel, Pine 
City, and Earl Paulson, Staples; 
(Dist. 8)—to be elected later; 
(Dist. 9) L. W. Best, Thief River 
Falls, and Joseph Lee, Mahnomen. 


Electrical Trade 
Show in Washington 


The Electrical Institute of Wash- 
ington, D. C., and the Electrical 
Manufacturers Representatives As- 
sociation of Baltimore (Maryland) 
held its second Biennial Electrical 
Trade Conference and Exposition 
at the Sheraton Park Hotel, in 
Washington, D. C. on February 17- 
19. Featured in this three-day 
event were product exhibits of over 
100 manufacturers and a series of 
conference sessions on various elec- 
trical industry topics. Over 5000 
visitors, consisting of architects, 
consulting engineers, plant engi- 
neers, electrical contractors, elec- 
trical distributors and salesmen, 
government engineers and speci- 
fiers of electrical equipment, and 
others registered for the show. 

Each of the three days opened 
with a luncheon and a nationally 
known speaker and was followed 
by a conference session. Exhibits 
opened daily at 1:30 p.m. and re- 
mained open until 9:30 p.m. 
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® 


Tape 


Best in show — on every point! 


4 Sticks fast 


Stays tight 





Splices neatly 


Non-raveling 


High dielectric 
strength 





Resists aging 
MAKE BULL DOG YOUR PET TAPE... 
for every purpose 


© FRICTION ¢ RUBBER © PLASTIC Resists 


moisture 


fn te te fe fy fy 


Sold only 
through verified 
wholesalers 


BOSTON WOVEN HOSE & RUBBER COMPANY 
i={eh-sge), Olv. OF AMERICAN BILTRITE RUBBER CO... INC 


BOSTON 3, MASS. 
- Matting - Stair Treads - Automotive Hose 


RAT Ay 


Also manufacturers of Garden Hose 
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The PRICE 
is RIGHT/ 





National Price Service suggests the 
right price to service and hold 
customers. It is fair to the customer 
and to you. N-P-S will help you 
make a profit because it is a time- 
proved, business-like method of 
billing, estimating and costing your 
jobs, as well as checking your 
invoices and purchasing. Send for 
complete details. 


HENDERSON-HAZEL CORP. Dept. A-94 
13601 EUCLID AVENUE + CLEVELAND 12, OHIO | 


Gentlemen \ 
Please send me the complete story of National 

Price Service, how it will keep me up-to-date | 
with changing material prices, and suggest ; 
profitable resale prices—quickly. No obligation. | 


Name 
Title 
Company 


Address 


City 


Zone State 










National 
Price Service 


HENDERSON-HAZEL 
CORP. 


13601 EUCLID AVENUE + CLEVELAND 12, OHIO 
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First day’s luncheon speaker was 
F. H. Robey, executive vice presi- 
dent of Federal Pacific Electric Co., 
and vice president of NEMA and 
American Standards Association, 
who discussed “How NEMA Stand- 
ards Apply to You”. Mr. Robey set 
the pace for his talk by describing 
the many standards we live with 
and use in everyday life, and the 
chaos we would all face without 
these standards. He then related 
these standards and the resulting 
benefits to the products of the elec- 
trical manufacturing industry, and 
the need, from the standard of 
economy, safety, and flexibility for 
standards in electrical products. 

The afternoon conference session 
consisted of a panel discussion of 
NEMA Standards, moderated by 
Calder C. Downie, of Douty & 
Downie, manufacturers’ represen- 
tatives of Baltimore, and five panel- 
ists. Each panelist spoke briefly on 
standards relating to a specific field 
of products, and the audience par- 
ticipated through a question and 
answer period following each 
speaker. 

The speaker for the second day 
luncheon period was Dr. Samuel G. 
Hibben, lighting consultant of 
Montclair, N. J., past-president of 
the Illuminating Engineering So- 
ciety, and formerly commercial 
manager of the Westinghouse 
Lamp Division, Bloomfield, N. J., 
who addressed the group on the 
subject of “Future Lighting in 
Space”. Dr. Hibben’s talk was pro- 
vocative, well illustrated with color 
slides, and involved the discussion 
of new references which will be re- 
quired in lighting practices in the 
Space Age ahead. 

The conference session for the 
second day was chairmanned by 
Harold V. Oerting, lighting engi- 
neer with Potomac Electric Power 
Co., Washington, and was devoted 
to two important subjects in the 
field of lighting. 

The first conference subject was 
“High Frequency Lighting”, which 
was presented by Q. D. Dobras, ap- 
plication engineer, Geners] Electric 
Co., Nela Park. Mr. Dobras re- 
viewed the existing types of power 
converters—static frequency multi- 
pliers, motor-generator set con- 
verters, and transistorized convert- 
ers—and gave the advantages and 
disadvantages of each type. 

The second subject for the light- 
ing conference was the “New 
Order of Footcandles—Its Effect 
on the Lighting Industry,” which 
was presented by Richard G. 
Slauer, sales manager of Lighting 
Division, Sylvania Electric Prod- 
ucts Inc., Wheeling, W. Va., and 


vice president of the Illuminating 
Engineering Society. Mr. Slauer 
described how the new IES Foot- 
candle Recommendations were ar- 
rived at based on the light and 
vision research of Dr. Richard C. 
Blackwell, of the University of 
Michigan, and discussed some of 
the problems which will be en- 
countered in applying these new 
lighting levels in the home, and in 
commerce and industry. These new 
lighting levels offer a challenge and 
an opportunity to the lighting in- 
dustry, he said, and the need to 
stress lighting quality more than 
ever before. The new footcandle 
levels represent minimum stand- 
ards based on current knowledge 
of lighting application practice. 
One of the major pitfalls in apply- 
ing higher lighting levels may be 
heat, he said, as 500 footcandles 
will require on the order of 15 
watts per square foot based on ex- 
isting light sources. Such problems 
may require the use of combina- 
tions of general uniform lighting 
plus localized lighting, he indicated, 
which would be a reversal of recent 
practices and thinking. 

Luncheon speaker for the final 
day of the Exposition was H. L. 
Cramer, manager, Agency & Con- 
struction, Sales Dept., Westing- 
house Electric Corp., Pittsburgh 
who discussed “Commercial and In- 
dustrial Electrical Construction’’. 
In his color slide presentation, Mr. 
Cramer took a look ahead over the 
next ten-year period and predicted 
an electrical modernization market 
of $108 billion. 

The last conference session was 
devoted to a symposium on “In- 
dustry’s Wiring and Lighting Pro- 
grams in 1959”. Moderator for the 
symposium was Lester E. Barrett, 
chairman of National Wiring 
Bureau, and president of Barrett 
Electrical Supply Co., St. Louis. 

Edison Electric Institute’s new 
National Electrical Living Pro- 
gram (EC&M, Jan., 1959, pp. 162- 
164) was presented by Frank Kitz- 
miller, Jr., EEI, New York City. 

The National Wiring Bureau’s 
new Commercial Wiring Program 
(EC&M, Feb., 1959, pp. 264-265) 
was outlined by George B. Roscoe, 
National Electrical Contractors As- 
sociation, Washington, D. C. 

The National Lighting Bureau’s 
“Eye-Fi” Program (EC&M, Jan. 
1959, pp. 160-161) was described by 
Laurance C. Messick, manager of 
National Lighting Bureau, New 
York City. 

The National Wiring Bureau’s 
Residential Program was outlined 
by John F. Biggi, National Wiring 
Bureau, New York City. 
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THE HELPING HAND ON EVERY WIRING JOB 


Mr. Contractor: 


Guessing ts for Games... 


Not for choosing wire connectors -- 


the most critical part of your wiring job! 








No electrical system is any better than its poorest connec- 






















tion. Can you ever afford to risk a splice that’s less than the 
best—for your customer, the job and your profits? 


Look at it this way: Just one bad-splice call-back can cost 
you more than 1000* perfect IDEAL “Wire-Nuts”. That’s 
one reason why more “Wire-Nuts” are used by more con- 
tractors than any other connector. Quality-proved by more 
than 33 years of on the job experience, with billions now 
in service, they constitute visible proof to your customer of 
the extra safety and quality “built-in” to your wiring in- 
stallations ... You can pay much more, but you can’t get a 
better, longer-lasting connection at any price. On every job, 


BE SAFE and STAY SAFE with IDEAL “Wire-Muts” 


*The extra safety and security of 
1000 “Wire-Nuts” costs as little as 
$13.10 total! Can you make a call- 
back for less? 


eee deed Lode Lf 


All contractor sizes are listed 
as pressure cable connectors, 
for general use (600 V) in 
branch circuit and fixture 
wiring. 


= **Wire-Nuts”’ 

don’t just join wires, 
THEY CRUSH 'EM 
TOGETHER IN A 
LIFETIME GRIP 


Screw-and-lever and wedge action 
with FORCE UP TO 21/2 TONS flattens 
wires and multiplies contact area. 





SHAKE-PROOF! PULL-PROOF! 
FLASH-PROOF! HEAT-UP PROOF! 


See Sold through {| IDEAL INDUSTRIES, INC.,1041-D Park Avenue, Sycamore, Hlinois Goa | 
3 * . | N e l 
|) AMERICA'S LEADING DISTRIBUTORS) Pease send full am aidiinadl ! 
I d l catalog data on Company a eos . l 
In Canada: | = IDEAL “Wire-Nuts” Address nimi — 

vee City et State = ~ I 

E 2 RS I eas cacan is ces vaawd cach Gm wah we tiie wn sakatio wins ama eas oa Ga sams Gh Oth Gin Gaur eal ali casei ap a aa a tae eT 
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BELLS 


for all types of installations 


Single stroke or vibrating 


in all voltages—DC6to220v. AC 6 to 250v. 
in sizes from 3°’ to 12°’ 


For all telephone or alarm 
systems. Housings of sturdy 
cast aluminum with excellent 
clarity and high decibel output. 
Underwriters Laboratories 
listed. Also a full line of 

cow bells and buzzers. 


@ “ . Write for literature 

Gp’ HOSE-McCANN 
MEA OTELEPHONE CO., INC, 

25th St. & 3rd Ave., Brooklyn 32, N.Y. - 


“ ERELCHEMGY” 


Cable Strain Clamp 


WITHOUT DAMAGE TO CABLE 


... WITHSTANDS 
DIRECT PULL OF 17,000 POUNDS 


Efficiency Cable Strain Clamps lock cable 
safely and securely without possible strain 
or damage. “H” construction of clamps 
and high ridge across center of cable pre- 
Takes cable 
from 1/0 to 1,500,000 c.m. Three clamp 
sizes cover all cable sizes. Furnished with 
eye or clevis, for AC or DC service. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


vents cable from slipping 
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CODE EXPERT George Andrae, Herman 
Andrae Electric Co., Milwaukee, returns 
to his alma mater—the University of 
Wisconsin—to advise contractors attend- 
ing electrical estimating course on pro- 
posed changes to National Electrical Code 
and recommend adoption of same in Wis- 
consin State Electrical Code 


100 Attend U of W 
Estimating Course 


A new high in attendance for the 
University of Wisconsin electrical 
estimating course was established 
when 100 electrical contractors, en- 
gineers, estimators and construc- 
tion superintendents from Wis- 
consin and five adjoining states 
journeyed to Madison Feb 26 for a 
2-day review of techniques and pro- 
cedures. Classes were held in the 
new Wisconsin Center building de- 
signed for this type of adult 
educational forum. 

The short course, planned and 
held by the University Extension 
Division in cooperation with the 
College of Engineering, drew its 
“faculty” from experienced person- 
nel in the electrical construction 
field. Staff members included: Ray 
Ashley, electrical engineer and con- 
sultant, Oak Park, Ill.; John J. 
McLaughlin, vice president, Kelso- 
Burnett Electric Co., Chicago; 
George Andrae, president, Herman 
Andrae Electric Co., Milwaukee: 
Elroy A. Lehn, president, Lehn 
Electric Co., Anoka, Minn.; Robert 
J. Nickles, Jr., president, Robert J. 
Nickles, Inci, Madison; Wm. D. 
Plummer, vice president, H and H 
Electric Co., Inc., Madison; August 
Eckel, associate editor, Electrical 
Construction and Maintenance, Chi- 
cago; and R. L. Boyd, manager, 
electric heating division, Edwin L. 
Wiegand Company, Pittsburgh. 

Course agenda covered the broad 
scope of figuring electrical con- 


struction projects from a pre-esti- 
mating evaluation of prospects of 
getting the job through the me- 
chanics of estimating and selling 
the job. Also included were tech- 
niques of establishing effective job 
cost control, methods of calculating 
electric space heating requirements, 
new electrical code regulations af- 
fecting installations, and the inher- 
ent advantages of keeping abreast 
of current industry developments 
and advances through regular 
study of relevant trade publications. 

Lively panel and floor discussions 
following the subject presentations 
gave registrants an opportunity 
to evaluate their own _ specific 
operations with those of fellow 
students”; added an air of com- 
fortable informality that generated 
a healthy exchange of ideas and ex- 
periences. Throughout the course, 
contractors were seen taking copi- 
ous notes for future reference. One 
estimator made certain he didn’t 
miss a word. He “taped” the en- 
tire session on a tape recorder for 
play-back and transcription at his 
leisure. 

Contractor concensus, reflected 
by unsigned evaluation sheets, was 
that this 2-day session more than 
justified the time they took from 
their respective businesses. Inter- 
est and attendance at the sessions 
has led Institute Coordinator Rob- 
ert L. Loetscher of U of W to specu- 
late that this course might easily 
become an annual affair with fu- 
ture curricula expanded to encom- 
pass additional segments of the 
overall electrical construction op- 
eration, 


“ 


| 


LESSON IN calculating residential elec- 
trical heating requirements is given con- 
tractor ‘‘students’’ at University of Wis- 
consin Electrical Estimating Institute by 
R. L. Boyd, manager, electrical heating 
division, Edwin L. Wiegand Co., Pitts- 
burgh, Pa 
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CUTS 


assemb! 


y time 


G6 


“factory-attached, flush coupling A noadditionalcost! 


New ORANGEBURG GCONDUIT 
with Flush Coupling Attached! 


With no separate couplings to handle or attach on the job, 
Orangeburg CA lays faster, costs less to install. Each long, 
light length has a flush coupling attached at one end and a 
standard 2° male taper at the other end, making installation 
a simple, one-step operation. And, since the coupling is 
attached, there are no coupling cartons to warehouse or 
carry to the job. 

What's more, with the coupling flush to the conduit’s out- 
side wall, new CA is easy to stack, store and handle. The 
flush coupling also eliminates “staggered” joints in the trench. 
And that means real savings in cutting and tooling time. 


Like the hundreds of millions of feet of Orangeburg fibre 


conduit in use since 1893, new CA has self-sealing joints 
and impermeable walls. Its smooth, 100% fibre raceway 
adds years to cable life. 

New Orangeburg CA is available in 2”, 3”, 4”, 4%” and 5” 
sizes. Orangeburg Standard and Nocrete Conduit, with 
separate sleeve couplings, are available as always. Write 


Dept. EC-49 for Catalog 52. 

ORANGEBURG MANUFACTURING CO, 
Orangeburg, New York . Newark, California 
A Division of The Flintkote Company, Manufacturers 
of America’s Broadest Line of Building Products 


Orangeburg Fibre Conduit is distributed by Graybar Electric Co. and General Electric Supply Co. with branches and stocks in principal cities. 
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you 
PROFIT 


NEW 
Si Oe LLL42 
AUTOMATIC EMERGENCY LIGHTS 
/ w Glass Jor Batteries 


Heavy-duty, long-lived glass jar bat- 
teries come in 30, 40, 80, and 100 
amp.-hr. sizes. Built-in trickle charger 


and fast charger has 12-hour auto- 


matic timer. 


It’s the most COMPLETELY DEPEND- | 


ABLE emergency light ever built. When 
regular lights fail... thisnew Big Beam 
turns on instantly ... provides many 
hours of illumination. 


NEW L722 


EXPLOSION-PROOF | 


HAND LAMP 


Approved by Under- 

writers’ Laboratories for 

use in hazardous locations, 

Class I, Group D. Designed to meet 
popular demand for a sAFE lamp with 


Big Beam’s quality features. see | 


Write for Literature Today 


U-C-LITE Manufacturing Co. | 


1035 West Hubbard Street, Chicago 22, Illinois 


fe Conade: Bernard Marks & Co. Ltd., 70 Claremont Street, Toronta 3, Ontario | 








4 Wire Pulling Lubricant 


—~I 
Only Y-ER EAS has all these features 


® Creamy, non-corrosive lu- P 
bricant. Never greasy or 
messy. 

Prevents sticking or set- 
ting. Specially helpful on 
saddles and turns. 

Does not run back on 
cables. 

Never harmful to hands 
or clothing. 

Permanently non-harmful 
to cables or conduit. 


Write for 
descriptive 
booklet 














The prediction of a record attend- 
ance at the International Conven- 
tion of NISA, to be held May 17-20 
at Montreal’s Queen Elizabeth 
Hotel, is based on the fact that last 
year’s New Orleans Convention at- 
tracted a record 1,100 persons 
(plus several hundred more to the 
exhibits) and this year’s location 
is near the heavily-populated East- 
ern industrial areas, according to 
association officials. 

NISA executive vice-president 
Joseph M. Harrington said another 
reason for the optimistic outlook 
was the quick response to his office’s 
announcement about exhibit space. 
Approximately 50 manufacturers 
and distributors, in Canada as well 
as the U.S., will be displaying their 
wares at the meeting. A few spaces 
are still available. 

The attraction of a Canadian 
vacation and the prospect of seeing 
the city that is often called “The 
Paris of the Mid-West” is another 
reason for the expected throng, 
NISA vice president and president- 
elect H. C. Blenkhorn, of Blenkhorn 
& Sawle Ltd., St. Catharines, On- 
tario, said. 

This year’s convention symbolizes 
the international character of the 
National Industrial Service As- 
sociation and the industry it rep- 
resents—independent service and 
sales shops, according to D. D. 
Bishop, Montreal Armature Works, 
Montreal, general convention chair- 
man. 

a J s . 

One of the biggest NISA regional 
meetings of the year took place in 
the South recently. In Brownsville, 
Texas, Southwestern Chapter held 


EXHIBITING the new charter of NISA’s 
Quebec Chapter, presented by national 
president Paul M. Sievert (left), Sievert 
Electric Co., Chicago, are H. C. Blenk- 
horn, NISA vice-president, Blenkhorn & 
Sawle, Ltd., St. Catharines, Ontario, and 
Paul Barbeau, Montreal (Quebec) Arma- 
ture Works, president of the new chapter. 
Presentation was made at a joint meet- 
ing of the Quebec and Ontario chapters 
in Montreal. 


OFFICERS of Heart of America Chapter 
of NISA were welcomed to Salina, Kansas, 
site of recent meeting of the organization, 
by Chamber of Commerce President 
Charles H. Waeckerle (second from right) 
and Bill Horton, of Mid-States Armature 
Works (right). Left is Bill Picket, Electric 
Motor Supply Co., Joplin, Mo.; vice-presi- 
dent; and Jim Covert, Covert Electric 
Machinery Co., Joplin, Mo., president. 


its spring meeting March 19-20, fol- 
lowed by a post-convention excur- 
sion into Mexico and Monterrey. 

« * ~ . 

Carl Argenbright and Neil R. 
Chapman recently purchased John- 
son Electric Co., Staunton, Va. Mr. 
Argenbright had been employed by 
the firm for many years. Mr. Chap- 
man is from St. Petersburg, Fla. 

+. * . es 

Graham Cox, of Cox & White, 
Tazewell, Va.; C. C. Canipe, Ivey 
Weaver’s, Inc., Hickory, N. C.; 
Lamar Hamilton, Hamilton’s Elec- 
tric Motor Service, Brevard, N. C.; 
and Mozell Payne, Fort Myers Elec- 
tric Motor Service, Fort Myers, 
Fla., are new members of South- 
eastern Chapter. 

. . o . 

President Sievert and staff engi- 
neer Roe were guest speakers at the 
March 11 meeting of Quaker City 
Chapter at Beck’s in Philadelphia. 

° s . . 

A meeting of Mid-Atlantic Chap- 
ter, embracing the Baltimore and 
Washington areas, was held March 
30. 

. e s . 

One of the industry’s sales au- 
thorities, Carl Christensen of Dow 
Corning Corp., New York City, con- 
ducted the program for the New 
York Metropolitan Chapter Feb- 
ruary 19 at Hotel Shelburne. 

- s - oe 

Miller Seldon Electric Co., De- 
troit, was host to Great Lakes 
Chapter at a dinner on February 
16 in the company’s offices. There 
were 125 present. 

* = . s 

Eighteen heard William Dineen 

and James F. Fenske of Allis- 
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CONTRACTORS “DISCOVER” ALCOA CONDUIT 


Lower cost, installation economies, corrosion 
resistance make Alcoa Aluminum the best conduit buy 
An increasing number of cost-conscious contractors 
are switching to aluminum rigid conduit for office 
buildings, industrial plants and other new and re- 
modeled structures. Here are some of the reasons 
why: 

e Lower prices plus light weight and ease in han- 
dling make Alcoa® Aluminum Conduit installa- 
tions competitive. 

@ Corrosion resistance of aluminum means less 
maintenance, freedom from staining. 

@ Aluminum is easier to cut, bend and thread. Wire 
pulling is easy, too, because of specially treated 
internal surface. 

® Nonmagnetic aluminum offers up to 20 per cent 
less voltage drop. 
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@ Clean, modern appearance complements modern 
architecture. 

@ Aluminum is nonsparking and has Underwriters’ 
Laboratories, Inc., approval. 

Find out why Alcoa Aluminum is your best conduit 

buy. Contact your electrical distributor, or write 

Aluminum Company of America, 2140-D Alcoa 

Building, Pittsburgh 19, Pennsylvania. 

For Exciting Drama Watch ‘‘Alcoa Theatre,'’ Alternate Mondays, NBC-TV, 

and ‘‘Alcoa Presents,’’ Every Tuesday, ABC-TV 


; pes Ask for your Free 


yorcottes Tiberian, =» Copy of New 
/ Booklet on Alcoa 
Aluminum Conduit 
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of 


the EVES 


AUTOMATION 


Reliable Photoelectric Controls 
for tension, jam-up, registration, 
illumination, liquid and material 
level — sorting, measuring, weighing, 
inspection—die-protection, smoke de- 
tection, packaging, processing, mark- 
ing. 


Heavy Duty Industrial 


Photoelectric Equipment 
Includes normal, high speed, ultra- 
sensitive and impulse actuated photo- 
electric controls—also latest tubeless 
photoelectric controls — with wide 
selection of light sources. 


Catalogs describing above equip- 
ment and including diagrams of 
widely varied applications mailed 
promptly on request. 


Send for your copy or tell us about 
your requirements. 


AUTOTRON, INC. 
Box 722DDM, Danville, Ill. 


Representatives in principal cities 





Sen 


HUMMp PAT. PENDING 


\ NAIL-IT™ 


For fasteners that hold 
This THIEL hump drive 
NAIL - IT strap has a 
sturdy head to insure 

an easy drive without bending will 
not pull out. Zinc plating prevents rust 
made of =8 heavy wire. Available 


in copper plating for plumbers use 


THIEL 


TOOL AND ENGINEERING CO. 


1417 NORTH MARKET ST 
ST. LOUIS 6 MISSOURI 


d fo 


FREE Samples 


ELECTRICAL 


Chalmers at a meeting of Cincin- 
nati Chapter in Union Terminal 
on February 4. 

* . . - 

Kenneth Vreeland of Cutler- 
Hammer Co., Milwaukee, Wis. 
talked about his firm’s “Ultraflex 
‘M’ Power Pack” at the March 10 
meeting of the Chicago Chapter. 


Estimating Manual 


Estimating - Accounting Manual 
for Electrical Contractor-Dealers— 
designed and published especially 
for small and average size electrical 
contractors by the Minnesota Elec- 
trical Association, Inc., 525 South 
Seventh St., Minneapolis 15, Minn. 
The hinged-cover, 14-ring, loose- 
leaf binder contains some 200 83-in. 
by ll-in. pages; is available on a 
lease basis. Initial lease fee of $35 
for the first year and renewal fee 
of $12.50 includes revision service, 
additional and replacement sheets 
as published. 

Manual reflects more than 20 
years research and business experi- 
ence of Association contractor mem- 
bers. The subjects covered in- 
clude: Financial records-account- 
ing; Overhead and business ex- 
pense; Business forms and billing 
methods; Credit and _ collection 
methods; Contractors liability and 
insurance; Wage and hour regula- 
tions; Sales promotion and adver- 
tising; Technical data; Estimating 
forms and labor unit data. Visible 
Indexing System permits fast, easy 
reference to some 95 labor unit 
tables covering practically every 
phase of electrical construction 
work. 


Inventory Help Wanted 
on Outdated Electrical 
Equipment 


An inventory of outdated electri- 
cal equipment is under way by the 
Electrical Historical Foundation. It 
is tabulating all very old equipment 
on display, in storage, or still in 
use throughout the United States 
and Canada. Museums, utilities, 
educational institutions and manu- 
facturers are among the organiza- 
tions from whom information is 
being solicited. 

Information on any old equip- 
ment, the older the better, may be 
addressed to the Foundation, Box 
93, Newfane, Vt. 


CONSTRUCTION AND MAINTENANCE 


DATES AHEAD 


International Association of Electrical 
Inspectors—Georgia-South Carolina 
Chapters, Joint meeting, Richmond 
Hotel, Augusta, Ga., April 12-14; Ala- 
bama Chapter, Jefferson Davis Ho- 
tel, Montgomery, Ala., April 16-17; 
Florida Chapter Sarasota Terrace 
Hotel, Sarasota, Fla., May 8-9; 
Baton Rouge, George Weiman, North 
Louisiana-East Texas, Texas Gulf 
Coast Chapters, Five chapter joint 
meeting. Carlton Hotel, Tyler, 
Texas, May 15-16; Northwestern sec- 
tion Seattle Hotel, Seattle, Wash., 
August 24-26; Canadian Section, 
Montreal, Quebec, Canada, Sep- 
tember 25-26; Western Section, 
Schroeder Hotel, Milwaukee, Wis., 
October 5-7; Southern Section, Hei- 
delberg Hotel, Jackson, Miss., Oc- 
tober 12-14; Mississippi Chapter, 
Heidelberg Hotel, Jackson, Miss., 
October 12-14. 


Illuminating Engineering Society—Re- 
gional Conferences; Southeastern 
and South Central, Grove Park Inn, 
Asheville, N. C., April 23-24; South- 
western Shamrock-Hilton Hotel, 
Houston, Texas, May 4-5; Midwest- 
ern, Pere Marquette Hotel, Peoria, 
Ill., May 6-8; Inter-Mountain, Con- 
tinental Hotel, Denver, Colo., May 
11-12; Pacific Northwest, Buffalo 
Springs Hotel, Banff, Alta., (Con- 
ada), May 26-30; Northeastern, Cur- 
tis Hotel, Lenox, Mass., June 4-5; 
Canadian, Chateari Laurier, Ottawa, 
Ont., (Canada), June 11-12; Great 
Lakes, Statler Hotel, Buffalo, N. Y., 


June 22-23. 


National Association of Lighting Main- 
tenance Contractors—Annual con- 
ference, Cosmopolitan Hotel, Den- 
ver, Colo., April 27-29. 


Assn.— 
Montreal, 


Service 
Hotel, 


National Industrial 
Queen Elizabeth 
Canada, May 17-21. 

Building Research Institute—Building 
Illumination Conference, Statler- 
Hilton Hotel, Cleveland, Ohio, May 
20-21. 


POLE TOP metering equipment for farm 
wiring, exhibited at Upper Midwest Elec- 
trical Convention in Minneapolis, is ex- 
amined closely by (L to R) Harry Ricketts, 
Archie Steenhard and James Green of 
Ricketts Electric, lowa Falls, lowa. 
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COPE WIREWAY 


TRIBUTION 











SPEEDS INSTALLATION 
OF CABLE SYSTEMS 


e Designed for Continuous Support of 
Primary and Secondary Distribution 
Circuits 

¢ Supports More Cable in Less Space 
than Conduit 

e Strong, Lightweight —Easy to Handle 
and Install 

e Saves Installation Time and Costs on 
rm Job—Large or Small— Standard 

ittings for Every System Layout 

e Pin-Type Coupler Speeds Connection 
of Straight Sections, Fittings and 
Accessories 

e Provides for Simplified, Low Cost 
System Expansion 


TIME SAVING COPE CABLE ROLLERS 
AND SHEAVES ALSO AVAILABLE 








saving details of Cope Wireway from your Authorized 


Cope Electrical Wholesaler today. For descriptive bro- SOLD ONLY THROUGH 
chure or engineering assistance for special system AUTHORIZED ELECTRICAL 


requirements, write to T. J. Cope, Division of Rome 


Cable Corporation, Collegeville, Pennsylvania WHOLESALERS 


ion 


Originators of First Integrated Line of Cable Supporting Systems 
WIREWAY « LADDER « CHANNEL » CONTROLWAY 
Division of ROME CABLE CORPORATION 
COLLEGEVILLE, PENNSYLVANIA 
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PRECISION 
Engineered 
Fittings 
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M. STEPHENS 


Mfg. Inc. Los Angeles 11 
814 E. 29th St. ADams 1-9147 














C.S.A. LABELS 


V2" to 2” sizess HOT DIP GALVANIZED 


25 and 100 nipples in cartons 
of assorted lengths from 
close to 6” long 


Conouit Nippue Mec. co. 

















AT NISA MEETING of Canada’s Quebec 
and Ontario Chapters, from left, Gerry 
Sauve, J. H. Sauve et Fils, Valleyfield, 
Quebec; Bill Toll, Toll-Morris Electric, 
London, Ont.; J. M. Harrington, NISA 
executive vice-president; Jack Belanger, 
Electric Motor Sales and Service, Belle- 
ville, Ont. 


Pacific Coast Electrical 
Inc.—Annual 
Hotel, 


20-22. 


National Association of Electrical Dis- 
tributors—5lst annual convention, 
Conrad Hilton Hotel, Chicago, Il., 
May 24-29. 


National Fire Protection Assn.—An- 
nual meeting, Atlantic City, N. J., 
May 25-29. 


New York State Association of Elec- 
trical Contractors and Dealers— 
60th Annual convention, Whiteface 
Inn, Lake Placid, N. Y., July 7-10. 


Western Electronic Show & Conven- 
tion—Cow Palace, San Francisco, 
Calif., August 18-21. 


IIluminating Engineering Society— 
National Technical Conference, 
Fairmont Hotel and Mark Hopkins, 
San Francisco, Calif., September 
7-11. 


Canadian’ Electrical Manufacturers 
Assn.—15th annual meeting, Shera- 
ton-Brock Hotel, Niagara Falls, Ont., 
Canada, September 30, October 2. 


11th Biennial Electrical Industrial Ex- 
position—Sponsored by Essex Elec- 
trical League; Armory, Elizabeth, 
N. J., October 10-12. 


National Electronics Conference — 
Sherman Hotel, Chicago, Ill., Octo- 
ber 12-14. 


Electrical Progress Show—Sponsored 
by Electrical Association of Phila- 
delphia, Convention Hall, Phila- 
delphia, Pa., October 13-15. 


National Electrical Contractors Asso- 
ciation—Annual convention and 5th 
National Electrical Exposition, Fon- 
tainebleau, Eden Rock, Deauville 
and Carillon Hotels, Miami Beach, 
Fla., November 9-12. 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J., Novem- 
ber 9-13. 


Industrial Electric Exposition—Spon- 
sored by Electrical League of West- 
ern Pennsylvania, Penn-Sheraton 


Association, 
convention, Fairmont 
San Francisco, Calif., May 





Among the 
Manufacturers 





Headquarters Announcements 


John C. Virden Co., Cleveland, 
Ohio, has acquired the Lighting 
Dynamics Div. of the Ekco Prod- 
ucts Co., which will be operated 
as a subsidiary of Virden. 

Circuit Instruments Inc., St. 
Petersburg, Fla., has merged with 
International Resistance Co., Phil- 
adelphia, and will operate as the 
Circuit Instruments Div. 

Precision Transformer Corp., 
Chicago, Ill.—Victor M. Prybyl, 
vice president in charge of man- 
ufacturing. 

Thomas Industries Inc., Louis- 
ville, Ky —Alex McLennan, sales 
manager, contract division. 

Cincinnati Time Recorder Co., 
Cincinnati, Ohio—Ralph G. Estes, 
sales manager. 

Page Steel & Wire Div., Amer- 
ican Chain & Cable Co., Monessen, 
Pa.—T. P. Bronco, assistant to the 
general manager, sales activities. 

Fairbanks, Morse & Co., Free- 
port, Ill—Charles C. Libby, man- 
ager, Electrical Div. 

Wheel Trueing Tool Co., Detroit, 
Mich.—H. E. Robison, president 
and treasurer. 

John C. Virden Co., Cleveland, 
Ohio—Matthew E. Nesta, plant 
manager in charge of two Lighting 
Div. plants in Cleveland; Vernon 
L. Wrye, sales manager, Lighting 
Div. 

Metals & Controls Corp., Attle- 
boro, Mass.—Edward O. Vetter, 
executive vice president. 

Tobe Deutschmann Corp., Nor- 
wood, Mass.—Joseph F. Ferrante, 
vice president. 

Amplex Corp., Carle Place, N. Y. 
—Sy Diamond, advertising and 
sales promotion manager, indus- 
trial and consumer products. 

Carrier Corp., Syracuse, N. Y.— 
Frank E. Purcell, sales manager, 
Unitary Equipment Div. 

Anaconda Wire & Cable Co., 
New York—C. B. Peck, Jr., and 
John L. Tindale, commercial! vice 
presidents. 

Jefferson Electric Co., Bellwood, 
Ill.—Dale Campbell, advertising 
program supervisor; Emmett J. 
Fallon, Jr., distributor sales man- 
ager. 

Suflex Corp., Woodside, N. Y.— 
John H. Goetz, executive assistant. 

Cleveland Controls, Inc.—Cleve- 
land, Ohio—Carl A. Wagner, di- 
rector of marketing and adver- 


Hotel, Pittsburgh, Pa. November tising. 
SSS | | TERK Oster Mfg. Co., Wickliffe, Ohio— 
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N EW Catalogue 
No. 66 
Gives you ideas and informa- 


tion as to how AJUSCO service 


free fixtures can be used. 












CHOICE OF 
MOUNTING 





Exclusive 
“AJUSCO-LOC” 


Socket 


The complete line of AJUSCO Elec- 
trical Fixtures can solve any of your 
problems of localized lighting. For free 


catalog write to 


Adjustable 
FIXTURE CO. 


Established 1911 


104-108 E. Mason St. Milwaukee 2, Wis. 





PRACKETS | 


of the Board of Directors. 
Century Electric Co., St. Louis, 


| Robert C. Baumgartner, member 
Mo.—H. George Nafe, 


manager, 
| headquarters sales staff; Langdon 
| C. Schaefer, manager of engi- 
| neering. 

National Supply Co., Pittsburgh, 
| Pa.—Donald E. Draper, assistant 





sales manager, conduit and under- 
floor products. 

Allis-Chalmers Mfg. Co., Mil- 
| waukee, Wis.—Joel Hunter, mem- 
| ber of the board; Beauchamp E. 
| Smith, vice president. 
| General Electric Co., Bridgeport, 
| Conn.—J. O. DeVries, general 
| manager, clock and timer depart- 
| ment in Ashland, Mass. 

Westinghouse Electric Corp., 
Pittsburgh, Pa.——B. H. Boatner, 
president, Westinghouse Electric 
Supply Co. 

Progress Mfg. Co., Philadelphia, 
Pa.—David Weisberg, manager of 
advertising & sales development. 

Regional Appointments 
MIDDLE ATLANTIC 

Okonite Co.: Ben T. Bartlett, dis- 
trict manager, Syracuse, N. Y., 
office. 

Electric Auto-Lite Co.: Jerome 
Sylvan, eastern district represent- 











Brush | 


Headquarters for 
Electric 
Industrial 
Trucks 















CARBON 
BRUSHES 


HELWIG 


Whatever your needs... brushes 
for battery chargers, electrical 
motors, generators, fans, tools, 
pumps...there’s a HELWIG 
BRUSH engineered for every 
purpose. Equal in quality and 
specs to original equipment, 
HELWIG BRUSHES assure 
longer brush life. . . better com- 
mutation, less ‘‘down time’. 
Write us — or contact our repre- 
sentative for your requirements, 





AVAILABLE NOW “RED CARPET” 
RUSH BRUSH SERVICE. 


HELWIG CO. 


CARBON PRODUCTS 


2546 N. 30th ST. 
MILWAUKEE 10, WIS. 
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ative, Electrical Products Group. 
International Resistance Co.: 
| J. Burton Henry, regional 
manager, Atlantic region, cover- 
ing Pennsylvania, west to Ohio, 
and south to Florida; Ralph B. 
Dinsmore, New York district sales 
| manager; Evon Wells, Philadel- 
| phia district sales manager. 
Curtis Lighting, Inc.: H. L. 


sales 


Sykes Co., sales representative for 
South New Jersey territory. 











EAGERLY AWAITING start of electrical 
heating session at Upper Midwest Electri- 
cal Convention in Minneapolis are E. H. 
Zenker, W. A. Roosevelt Co., LaCross, 
Wis., and Leo P. Kemp, Winona Electric 
Construction Co., Winona, Minnesota. 





WSS 
Outlet 
. a 


SOLVED by — 


{RRO 


PLASTER GUARD 


CONDUITS 


Plaster Guard prevents plaster from 
entering box 


Raised section easy to locate after 
plastering 


ARROW CONDUIT 
& FITTINGS CORP. 


129 30th Street, Brooklyn 32, N.Y 


1c >‘ t Se , N AT ll 
fale" Se AC pré 
RO 
_ toler Representative: & SWorshouse “ATLANTA Ga 
* BALTIMORE, MD. + “BIRMINGHAM, ALA © "CHICAGO. 
tL. * “CINCINNATI 37, OHIO * DALLAS, TEXAS «+ 
. ! c .* + 
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OFTROIT 2, MICH. + GREENSBORO, N AMSAS 
CITY, moO. 10S ANGELES, CALIF + *miaAml, FLORIDA 
“ne LEAMS, LA NEW YORE ¢ ’ 
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Make more 
money fixing 
appliances 


Includes helpful facts 
on how to start your 
own business and 
MAKE IT PAY! 














Here's wide open 
ypportunity for men 
with the kind of 
training this prac- 
tical library gives 
—doing quick, effi- 


client, profitable re- 
pair work in the 
growing appliance field. The library covers 
all kinds of appliances, from washers and 


refrigerators down to hand irons and toast- 
ers—shows you the facts’ about how they 
are constructed and work, needed by the 
serviceman—and gives step-by-step instruc- 
tions for finding the causes of breakdowns 
and how to correct them. 

This is just the kind of information you 


need to get a job in a dealer's service shop 
or to go in business for yourself. Besides 
the direct methods of doing troubleshoot- 


ing and repair work, the library gives you 
special pointers—from such things as pro- 
fessional testing methods and safety meas- 
ures to tips on getting business, making 
service calls, and refurbishing appliances 
for resale 


= |APPLIANCE 
SERVICING 
LIBRARY 


101 illus. 


$10.45 
EASY 
TERMS 














By P. T. BROCKWELL, Jr. DETAILS 
Written by a man with 28 REPAIR OF: 
years’ experience in the field, © cord sets 
this Library gives right-to-the © irons 
point information—shows you © toasters 
tested methods of troubleshoot @ mixers 
ing and repairing appliances ®@ roasters 
quickly, efficiently, and safely. © coffee makers 


It concentrates on types of ap 
pliances that make up the bulk 
of the business—covers both 
115- and 230-volt appliances 

shows how to build and use 


and percolators 
© waffle irons and 
sandwich grills 
© rotisseries 
© conventional 


test equipment. Covers basic washers 
fundamentals of each appliance © automatic 
se carefully that you can re- washers 


regardless @ rotary ironers 
Shows how © electric dryers 
how to @ disposers 
@ dishwashers 
© electric ranges 
© electric water 


pair any appliance 
of make or model. 
to set up shop and 
make it pay... increase your 
skill and your income ! 


10 DAYS’ FREE © soiteeatare 
EXAMINATION oma 
conditioners 











McGraw-Hill Book Co., Dept. 
327 W. 41 St., N.Y.C. 36 


EC-4 | 
Send me Brockwell’s Appliance Servicing Library for | 
10 days’ examination on approval. In 10 days I will | 
(check one): () Remit $10.45 plus few cents for de- 
livery costs; or C) $5.45 in 10 days and $5.00 a month | 
later Otherwise, I will return books postpaid. 
MONEY: We pay delivery | 
companies this coupon; | 


(SAVE 
costs if remittance ac- 
same return privilege.) 


Print name 


say S a*eeces "suicide OSA coccccoececoceecese | 
write MeGraw- Hill Int'l, N.Y.C. EC-4 | 
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INSULATION BATS draw attention of 
electrical contractors Ted Holden (left), 
Brainerd, Minn.; and R. F. Doering and 
Richard Rucks (right) of Doering Electric, 
Clear Lake, Minn. R. J. Black (center), 
Owens-Corning Fiberglas Corp. tells the 
insulation story at Upper Midwest Elec- 
trical Convention in Minneapolis 


SOUTH ATLANTIC 


Allis-Chalmers Mfg. Co.: Bruce 
C. Halsted, manager, Richmond 
district. 

Carlon Products Corp.: Richard 
A. Formato, manager, South- 
eastern Div. 

Day-Brite Lighting, Inc.: M. 
Breeden Moore, Jr., repre- 
sentative, South terri- 
tory. 

Curtis Lighting, 
A. Marshall, sales 
southern Florida territory. 

Feedrail Corp.: Bill Crichton 
and Associates, representatives in 
eastern Florida. 

Wolverine Tube, Div. 
umet & Hecla, Inc.: D. R. Fred- 
erick, sales representative, Bir- 
mingham (Ala.) district, covering 
north Alabama, middle and west 
Tennessee, northern Mississippi, 
and eastern Arkansas. 

Anderson Electric Corp.: Greg- 
ory-Salisbury & Co., Inc., repre- 
sentative in Louisiana, Arkansas, 
and parts of Mississippi and Ten- 
nessee. 


sales 


sales 
Carolina 


Inc.: Thomas 
representative, 


of Cal- 


EAST CENTRAL 


Fisher-Pierce Co.: K. R. Dodge 
Co., Cleveland, representative in 
northern half of Ohio. 

Union Metal Mfg. Co.: W. B. 
Vick, special representative for 
Lake States and Allegheny Sales 
Districts to state and municipal 
governments; C. F. Clark, district 
manager, Lake States District, 
covering western Ohio, lower pen- 
insula of Michigan, and Kentucky; 
M. J. Vitartas, manager of Alle- 


PORTABLE POWER 
CUTS YOUR COSTS 






800 to 2500 Watt 


~ 


< 





800 to 3000 Watt 





USE POWER TOOLS WITH DEPENDABLE 


ELECTRIC 
PLANTS 


You save 3 big ways with a WINPOWER 
electric plant: 


WIN POWER 





(1) costs less to buy... 
all competition; 

(2) speeds up production by supplying low 
cost, instant power on the job; 

(3) gives you long and dependable serv- 
ice backed by 33 years of manufac- 
turing experience. Portable cradle 
units or two wheel dolly types. 


FREE BROCHURE AND COMPLETE 
INFORMATION SENT BY RETURN 
MAIL. 


priced to beat 





WINPOWER MFG..CO. 


NEWTON, IOWA 


Dept. RZ 























BRUHN STEEL TOOL CHESTS 


PROTECT 
VALUABLE 
TOOLS 
Heavy Duty 
For Shop or 
Job-site 
Sizes up to 
4 ft. long. 


Write for 
folder “’D’’ 





Est'd 1915 


BRUHN STEEL PRODUCTS CO. 
P.O. Box 567, Chesterton, Ind. 








IDENTIFICATION NAME PLATES 


Machine engraved on black bakelite with 
white lettering—any titles—for controls, 
panels, etc. Quick mail service any dis- 
tance. Send for free sample and prices. 
G. F. BUNNELL CO. 
645 Cypress Road, Vero Beach, Florida 











ANCHOR for 1/3 the COST 
with extra-strong 


EXPANSION SHIELDS 


lage an Today for Details 


Nchors JORDAN INDUSTRIES, Inc 
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CONTRACTOR-HUDDLE at recent Min- 


nesota Electrical Association meeting 
finds: (L to R) Earl Sorg, Hastings; J. A. 
Holt, Henning; and E. E. Soderquist, 
Sacred Heart, reviewing mutual problems. 


gheny District, covering eastern 


Ohio, West Virginia, western 
Pennsylvania, and western New 
York. 


Curtis Lighting, Inc.: James F. 
Talbot, sales representative, Chi- 
cago area, 

Edwin F. Guth Co.: Fred McRae, 
lighting representative for south- 
ern Ohio, most of Kentucky and 
southwestern West Virginia. 

Murray Mfg. Corp.: Jack Brody, 
sales representative for Chicago 
area, including northern Illinois, 
southern Wisconsin, northwest In- 
diana and Iowa. 


WEST CENTRAL 
Century Electric 
Beattie, district 
waukee office. 
Electric Auto-Lite Co.: Norman 
E. Schmidt, Wisconsin district 


Co.: 
manager, 


Pe BA 
Mil- 


representative, Electrical Prod- 
ucts Group. 
Pass & Seymour, Inc.: Jack T. 


Swafford, sales representative in 
Oklahoma district covering Okla- 


homa, northern Arkansas and 
northern Texas. 
John C. Virden Co.: Fred H. 


Alexander, sales representative in 


Louisiana, Mississippi and Ar- 
kansas. 
WEST 
International Resistance Co.: 


Los Angeles sales office has moved 
from Sylmar, Calif., to Hollywood, 
Calif. 

Union Metal Mfg. Co.: Charles 
G. Strom, manager, new sales of- 
fice in San Francisco, Calif. 

G. H. Leland, Inc.: Russell L. 
Moubray, western regional sales 
manager covering states west of 
the Mississippi, plus Chicago area; 
office in Dayton, Ohio. 

International Resistance Co.: 
John J. Corcoran, regional sales 
manager, western region; office in 
Los Angeles. 
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SEARCHLIGHT SECTION 


tMPLOYMENT 





“OPPORTUNITIES (2:. 5. , 
BUSINESS USED OR RESALE 
DISPLAYED —RATES— UNDISPLAYED 
Employment Opportunities—$24.00 per inch, sub- $1.80 per line, minimum 3 lines. To figure advance 
ject to Agency Commission. payment count 5 average words as a line 
Equipment & Business Opportunities—$17.90 per Position Wanted ads take one-half of above rate 


inch, not subject to Agency Commission 
in advertising inch is measured %” vertically on 
one column, 3 columns $0 inches—to a page. 
| Equipment Wanted or For Sale Advertisements ac- 
ceptable only in Displayed Style 





Send New Ads to Classified Advertising Div. Electrical Construction & Maint. P.O. Box 12, New York 36, N.Y 


Chicago & | 


Bor Numbers in care of our New York 
San Francisco offices count as one additional line. 
a 

Discount of 19% if full payment is made in advance 
for 4 consecutive insertions 








TRANSFORMERS 


BOUGHT — SOLD — RENTED 
REWOUND — RE-DESIGNED 
MANUFACTURED 
Ask For Our Price Schedule And Stock List 
THE ELECTRIC SERVICE CO., 5322 Hetzel St., Cincinnati 27, Ohio 


“America’s Exclusive Independent Transformer Service Shop” 











FOR ADDITIONAL 
INFORMATION 


About Classified Advertising 
Contact 
The McGraw-Hill fice 
Nearest You. 


ATLANTA, 3—1301 
R. POWELL 


BOSTON, 16—350 Park Square 
HUbbard 2-7160 
D. J. CASSIDY 


CHICAGO, 11—520 No. Michigan Ave. 
MOHawk 4-5800 
W. HIGGENS—D. C. JACKMAN 


CLEVELAND, 13— 
1164 Illuminating Bldg. 


Rhodes-Haverty Bidg. 
JAckson 3-6951 


SUperior 1-7000 
W. B. SULLIVAN—T. H. HUNTER 


DALLAS, 1—1712 Commerce St., Vaughan Bldg. 
Riverside 7-5117 
GORDON JONES—F. E. HOLLAND 


DETROIT, 26—856 Penobscot Bidg. 
WOodward 2-1793 
D. M. WATSON 


LOS ANGELES, 17—1125 W. 6th St. 
HUntley 2-5450 
P. M. BUTTS 


NEW YORK, 63—500 Fifth Ave. 
OXford 5-5959 
H. T. BUCHANAN - R. P. LAWLESS 


PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH—T. W. McCLURE 


ST. LOUIS, 8—3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4—68 Post St. 
DOuglas 2-4600 
R. ALCORN 














Sensational Offer! 


MODEL 689-1F 


WESTON OHMMETER 


A convenient pocket 
size ohmmeter for 
checking circuits by 
the resistance and 
continuity method. 
The energy for the 
resistance readings 
is supplied by a 
self contained 1.5 
volt No. 2 standard 
large flashlight cell. 
Variation in battery 
voltage is compen- 
sated by a magnetic 
shunt adjustable 
from the outside of 
the case. 

BUILT TO MEET U. S. ARMY REQUIREMENTS 

FOR ACCURACY AND DURABILITY 

This ohmmeter also has a double range of 0-10 
and 0-1000 ohms for the accurate measurements of 
low resistance values. This type is widely used for 
production testing armature and field resistances 
of small motors, relay and coil testing, transformer 
winding tests and other similar appliances. 

Model 689-1F comes complete with operating in- 
— test leads and LEATHER CARRYING 





Dealers net price complete $36.50 


OUR NET SELLING-OUT PRICE $17.95 


Metropolitan Electronics & Instruments Co. 
106 Fifth Ave., Dept. F . Vv. Te, He ¥. 














41DDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication 
Send to office nearest you. 
NEW YORK 86: P. 0. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





BUSINESS OPPORTUNITY 


Wanted: To buy one-half interest in an elec- 
trical contracting or motor repairing shop 
in mid-west area. BO-1328, Electrical Con- 
struction & Maintenance. 


WANTED 


Anything within reason that is wanted in the 
field served by Electrical Construction & 
Maintenance can be quickly located through 
bringing it to the attention of thousands of 
men whose interest is assured because this is 
the business paper they read. 
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¢ These manufacturers 
advertised their products in 
the ELECTRICAL PRODUCTS GUIDE 


For more’ complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE . .. the 13th issue of 
ELECTRICAL CONSTRUCTION AND 
MAINTENANCE. 
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—~. BOXES REPLACE 100 


ASSEMBLED FUSIBLE 
SERVICE EQUIPMENT DEVICES! 


BOX AHEAD 


Only 3 boxes in your stock are all 
you need to rough-in any 100 am- 
pere service. No excess inventory 
in the shop or on the truck. 


'}) eh INTERCHANGEABLE 
© interIors 


2 interiors, interchanging in each 
box, contain the neutral, basic pull- 
outs and plugs, plus space to plug 
in extra branches. No need to buy 
the interior or cover until you are 
ready to trim-out. 


PLUG-IN UNITS 


Plug fuse sections and pullouts plug Q@né~e for FSP Bulletin SD-II1. 
on to basic interiors, building the Square D Company, 6060 Rivard 
service to fit the job. Noexcesscost. Street, Detroit 11, Michigan 





SQUARE J) COMPANY 














CROUSE-HINDS Types DMC* AND WMC** 
Combination Line Starter CONDULETS 


DMC-WMC Condulets are designed to accept and operate any 
of the various makes of motor starters and circuit breakers. Single speed 
non-reversing combinations are equipped with a universal mounting plate, 
motor starter reset assembly and circuit breaker operating assembly. 

No substitutions of any parts on the Condulets are required. 

Built-in push-button stations and selector switches with various 
contact arrangements, pilot lights and control transformers can be supplied. 
Push-button and selector-switch operating shaft holes 
and pilot-light holes may be drilled, tapped and 
plugged for future use. 

Separate mounting lugs are bolted on body. A center position is 
provided on back of body so that lugs can be attached for 3 point 
suspension or center pole (2 point) mounting. Circuit breaker handle 
has provision for padlocking in “On” or “Off” position. 


WRITE for descriptive literature and specifications . . . 
or contact your Crouse-Hinds distributor. 


CROUSE@HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 
Cc 2-Hinds Instru pany, I V k : 

@ CONDULET” ELECTRICAL EQUIPMENT (Explosion-Proot and Conventional) @ FLOODLIGHTING 

@ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 
These products are sold exclusively through electrical distributors. For application engineering help, contact 
one of the following offices At ta Bat R je 3 sha E t E trlott > 
nsa Philadelphia Pittsburgh 
Portland, ¢ 


¢ l t. I tn 
Resident Representatives: 







*TYPE DMC: Dust-Ignition-Proof (Dust- 
Tight) — National Electrical Code Class i, 
Groups E, F and G; NEMA Type 9EFG. 

* & TYPE WMC: Watertight — NEMA Types 
3, 3R, 4 and 5. 











UNIQUE COVER HINGING ARRANGEMENT 
allows DMC-WMC Condulets to be mounted 
directly adjacent to other Condulets with- 
out providing extra space between for 
cover to hinge open. Cover pulls out, then 
to either side to clear adjacently-mounted 


Condulets or other equipment. 





